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2 of economics ignore the additional 
power in high-octane gasoline when they cite its 
cost as evidence that it can not become popular. 
It is true that gasoline of 91 or 100 octane costs 

more than the customary 72-octane 


Sect end product. Present difference be- 
: tween motor fuel of the common 
Power variety and cost of aviation grades 


makes it foolhardy to expect the 
motorist to pay such a difference, provided he thus 
buys no more power. 

But the higher the octane rating the more work 
gasoline will do. When more power plays counter 
to higher price the difference in cost diminishes. 

Over a decade, however, the motorist has dissi- 
pated this added power in better gasoline by ac- 
cepting a heavier automobile. He has given away 
his saving in power by being willing to get away 
from the signal light first. Whenever he is willing 
to continue driving at his former speed, he can 
have the saving in better gasoline by traveling 
more miles on a gallon. 


Sees should not seek the advantage of 
edicts. Instead of asking that prices for raw mate- 
tials be raised, it should produce methods whereby 
extra value accriies to a raw material. The more 
useful finished products become, the 
higher the price of raw sources will 
rise. Thus the man who can perfect the 
better processes is in position to in- 
crease the price of the materials for 
his processing. 

The short cut of seeking a higher price through 


Not By 
Edict 


arch, 1945—A Gulf Publishing Company Publication 


government in order that raw materials be diverted 
to better use, is dangerous on another count. New 
processes thrive on cheap raw materials. Especial- 
ly in the early years of a new industry, cheap raw 
material is advantageous. 

A higher price for a raw material could hamper 
scientific development rather: than help it. 

The student of any industry will find numerous 
instances of what seems to be improper, use of 
raw material. That it follows these channels partly 
because of low cost is admitted. An arbitrary price 
increase no doubt will halt improper uses. But the 
higher price will not encourage other uses. 

Science has its opportunity in providing the 
methods whereby these low-cost materials can be 
converted into such useful finished materials that 
demand wil! alter the price at the source. 


f ERE is a popular impression that every sol- 
dier wants a Jeep for peacetime use. The popular- 
ity of this member of the military automotive fam- 
ily reaches into civilian life. Evidently its future 

will be something more than a novelty. 


Peace In the opinion of Ward M. Canadday, 
J Willis Overland Motors, it promises to 
cop influence the consumption of motor fuel 


because of its popularity and adaptibil- 
ity. Over a radio hookup he said: 

“Designed for a simple war mission, it has 
spread into the hearts of the entire Army, and is 
the most widely used vehicle in the war. It prom- 
ises to play the same role in peace, Apparently, it 
supplies the crying need worldwide for a power 
plant that can be used universally. Its real. work 





This job calls for continuous, controlled heating—with Dowtherm a 
vital step in an operation that must go on day after day. It’s a typical 
assignment for Dowtherm, chosen here for dependability . . . safety 
. +s economy. 


While this installation happens to be in the Texas natural gas field, 


it serves to illustrate Dowtherm’s superiority in any process demand- 
ing high-temperature heating with positive control. 


Transmitting gas by the hundreds of millions of cubic feet each day 
through a pipe line over a thousand miles long means rigid precau- 
tions against plug-ups, corrosion and other moisture problems. To 
take up the water, the gas is treated with diethylene glycol. Then 
heat is needed to remove the water from the glycol . . . and that’s 
where Dowtherm comes in. 


Two Dowtherm units relieve the glycol of its moisture load. . . 
efficiently and safely . . . at any desired temperature between 330 
and 350°F. This user likes the lightweight equipment Dowtherm 
makes possible; and also the safety factor, essential in view of highly 
combustible material in the plant. 


Hundreds of other Dowtherm users in many industries enjoy precise 
heat control in obtaining controlled temperatures up to 725°F., pro- 
viding higher product uniformity . . . reduced maintenance costs 
. .. speedier production. For information on Dowtherm in your own 
heating process, write to Dow. 
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begins where the paved road ends. The peace Jeep 
adapted for peace work as the war Jeep was adapted 
for its job will solve the farmer’s scarce manpower 
problem ; it seems to be the practical solution for 
the rural power and utility transportation. It will 
dig wells, saw wood, fill silos, run electric light 
plants, supply mobile power for all farm require- 
ment, act as a tractor, then as a truck, then as a 
transport car—hauling people, hauling milk and 
produce, operating logging camps, herding cattle, 
fighting fires, running a snow plow, spraying or- 
chards, spray-painting barns, operating compressor 
equipment for mining operations, road building, 
railroad building. 

“There seems to be no limits to the suggestions 
of its practicability. Fundamentally, it looks as if 
it will become the tireless utility vehicle wherever 
work is done.” 


Peroxic with some jealousies that have arisen 
as alcohol and petroleum have vied for their places 
in providing chemical rubber ingredients, it is 
heartening to note how the two are bolstering each 
other in the large war effort. These 
observations are from a_ report 
made public in February concern- 
ing the combination butadiene and 
styrene plant at Kobuta, Pennsyl- 
vania, operated by Koppers Company. 

Along with its styrene production the plant is 
recovering around 50,000 gallons of toluene each 
month, This goes into aviation gasoline as well as 
into TNT. This plant also recovers secondary 
butylbenzene, which goes to refining plants for 
blending into aviation gasoline. A polythylben- 
zee recovery is being sent to plants where the 
alkylation process is used for production of ethyl- 
benzene. Between June and November, 1944, the 
Kobuta plant produced 16,000,000 pounds of ethy!l- 
benzene for use in aviation gasoline. 

Ethyl (grain) alcohol is the raw material at 
Kobuta, where 40,000 gallons are charged daily. 

It is singular that the refining industry in its 
several chemical processing plants makes more 
ethyl alcohol that is used at Kobuta. 


Give 
And Take 


F CENTERING attention on the accomplish- 
ment of 60,000,000 jobs as a postwar goal the 
thought of the nation is poorly applied. It is goods 
and services that human beings need and want. 
Jobs are secondary to filling needs 
and wants. 

A. job program may be created 
by decree. Thus 60,000,000 men and 
women may be put to work. In such 
a program they can make useful things or non- 
useful things and the jobs still will exist. Thus a 


Things 
Not Jobs 





job program could continue until storage space 
ceased to exist. 

The American Federation of Labor has cor- 
rected this viewpoint. It proposes to build 19,000,- 
000 homes. The nation may need even more homes 
the the A. F. of L. estimates. 

Regardless of the need, the point to remember is 
that this nation and its workers will be better 
served when there is a determination to provide 
the goods and services a people need rather than 
a determination to provide 60,000,000 jobs. 

Oil can providé many more jobs than it ever has 
known simply by expanding the use of its products 
into fields other than fuel and lubricants. What- 
ever it does for plastics, for chemical. rubber, for 
fertilizers, for medicine, will establish more jobs 
simply by providing what men and women need. 

An expanding economy is the real need. In it the 
number of jobs will match the extent of more 
goods and services. 


Lin THE opinion of T. B. Bendel, Shell Oil Com- 
pany, high-speed diesel engines offer no immediate 
promise of supplanting the gasoline engine in 
automobiles and light airplanes. In his paper be- 

fore the Metropolitan Section, 
Engines and SAE, he said: 

“While we may expect an 
effort to increase the speed and 
therefore the power output of 
the light diesel engine, it is hardly probable that 
the overall economy, taking into account the in- 
creased weight, will enable it to compete with the 
gasoline engine. In addition to this, from the 
private owner’s point of view, there is the very 
practical objection that diesel fuel does not evapo- 
rate clean, and the problem of cleanliness of per- 
sonally-owned diesel equipment will loom very 


Their Fuels 


large.” 

Of other fuels he added: 

“Tt is not probable that in the near future in- 
ternal-combustion engines will be able to consume 
solid fuels in powdered form and the manufacture 
of liquid fuels from coal is at present too expen- 
sive. Alcohol made from farm products is not at 
the present attractive as a fuel, since it can not be 
used at anything like the cost of petroleum fuels.” 


When the few British fliers (to whom so many 
owe so much shot down hundreds of German planes 
in the Battle of Britain, they had 100-octane gasoline 
in their Spitfires, giving them that vital extra\‘margin 
of speed and altitude over German fliers using infe- 
rior fuel. Ten to thirteen octane numbers may well’ 
have shaped the history of the world in that battle! 

—Rosert E. Witson, Chairman, 
Standard Oil Company (Indiana). 
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Like the smashing drive of a tank unit, the Elliott 1100 Series Tube oe 

“Cleaner clears the way for progress. Every coke-crusted tube is a in th 

pill-box — every still off stream for cleaning is an enemy defense tion. 

area whose purpose is delay. The job demands “keep-going” tough- equa 

ness . . . biting, tearing, smashing force . . . speed and yet more eq 

speed—all qualities that these 1100 Series motors have demonstrated each 

on a thousand refinery battlefields. amp 

illus 

Whether it’s tanks or tube cleaners, the equipment must have what and 

it takes. The Elliott 1100 Series motor armed with the appropriate sary 
cutter head, is a spearhead of refinery operation that will slug it out 
against the toughest opposition, for a quick clean-up and speedy 

return to production of every coked-up still. 
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New Method for Equilibrium 


Vaporization Calculation 


EARL E. McREYNOLDS 
Process Engineer, J. S. Abercrombie Company and Harrison Oil Company 


Tue method presented herein is a time- and labor- 
saving device for calculations involving equilibrium 
vaporization of mixtures for which the “K” values of 
the components are known. This new method elimi- 
nates trial and error, and from one to three calcula- 
tions for each component and summations, 

The method involves successive approximations, 
each one of which is closer to the correct value than 
the preceeding one. The first is an estimate, and the 
following approximations are calculated from the 
first mathematically. In this manner, the solution 
can be carried to any desired degree of precision, 
Furthermore, the mathematical nature of the func- 
tions involved is such that two or three approxima- 
tions including the first estimate, are usually suffi- 
cient to obtain an answer well within the limit of 
precision of the “K” values for petroleum hydro- 
carbons. 

The fundamental equations used are the same as 
in the time-honored trial-and-error method of calcula- 
tion. The deviations of these and the supplemental 
equations necessary for the new method are pre- 
sented both for their mathematical interest and to 
demonstrate the limitations of the new method. After 
each derivation and discussion, a summary and ex- 
amples are given to clarify the presentation and to 
illustrate the applications. A table of nomenclature 
and a complete summary and tabulation of the neces- 
sary equations for problem solution, follow at the 





Nomenclature 
f’ and f” refer respectively to the first and second 
derivatives. 
K is the vaporization equilibrium constant, y/x. 
Ke is the equilibrium constant for the reference com- 
ponent. 
L is the number of mols of liquid per mol of feed. 
L.. is the number of mols of liquid when V = Va. 
R is a subscript referring to the reference component. 
V is the number of mols of vapor per mol of feed, or 
the mol % vapor. 
| \. is the assumed value of V. 
| V- is the value of V calculated by assuming V.. 
| x is the mol fraction of component in the liquid. 
| y.is the mol fraction of component in the vapor. 
z is the mol fraction of component in the feed. 
(n>1) refers to a number greater than one. 
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end of the article, and make up a convenient reference 
for use. in solving vaporization problems. 
Derivation of Equations 


V mols of vapor; co nposition ys, eee 


— 








Feed, one mol; 


Eauilibri 
perms = a PT quilibrium Vessel 














Z1, Z2, eereee , Za 
| _—— 
—> 
L mols of liquid; composition xi, X:,..., Xa 


By material balance, V-+L=i. 
By definition of K, Ka= ya/Xa, or in general, K = y/x. 
For any component, 


(a)z=yV+xL =VK py BA ade 
(b)z=yV+yL/K=y(V+L/K 
Zz zK 
(a)x= VK+L (b)y= VK+L 
Zz zK 


Vx= KTL/V_ Vy="z4+L/V 


Since Zy = 1, 


Zz zK 
a) V=2 RTD (b) V=2 34 TV 


Since =x = 1, 


These (equations a and b) are the fundamental 
equations used for calculating the percent vaporized 
at a given temperature and pressure for a mixture. In 
the usual method, a value of V is assumed, and the 

Zz zK 

K + L/V K+L/V 
up. The assumptions and summations are continued 
until the summation equals the assumed value of V. 
The assumed values may be plotted against the 
calculated values to guide later assumptions, but due 
to an inherent slow convergence to a solution which 
is often met, the graphical answer usually must be 
checked, and then even adjusted again and checked 
by a final trial. 

The new method proposes to eliminate this trial- 
and-error feature of equilibrium vaporization prob- 
lems. 

Mathematical investigation of the trial-and-error 


or for each component is summed 
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method leads quite naturally to the new method: 


” Method A 


Given: Temperature, pressure, composition. 

Find: Percent vapor. 

Let V. be the calculated value of V when assuming a value 
V.. Then, for equation (a), 


Eq.(1) Ve=f(V.) = iin: 


If #(V)=L/V= IV then $(V) == —1/V*. Hence, 


Vv 
. ra? % one 2 Susie 
Eq. (2) f'(V.) _ (1/V, ) (K + L./V.)* 


— zK 
Eq. (3) £"(Vs) = (2/V.') > oS r 
Similarly, for equation (b) above, we have, 


> zK 
Eq. (4) Ve=f(V.) = = 5 Ye 


ee | SE 
(K + L./V.)’ 


; K(z— zK) 
Eq. (6) £"(V.) = (2/V.") (K+ L/.)* 


-appears in both equation 


Since the factor- cL AT. 


(3) and equation (6), it is easily demonstrated that 
as V. — Vg, (i.e., as the solution is approached) the 
second derivatives in each case approach 0, and fur- 
a, £’(V,) =0 in both cases. In 
other words, there is a point of inflection at every 
solution of the function, that is, where V, = Va. 

Multiplication of both numerator and denominator 
of equations (1) and (4) by the quantity V, shows 
that, for any correct value of V, as V, becomes 0, 
f(V,) also becomes 0. 

For equation (1), as V, > 1, f(V.) ~ =z/K, at any 
correct value of V. As, at the same time, the correct 
V becomes 1, =z/K also becomes 1. At any correct 
value of V less than 1, ~z/K is greater than 1, since 
the K values are less than those corresponding to the 
dew point, where =z/K=—1. In other words, as 
V7 1, f(V.) @ (n>1). 

However, in equation (4), as V, ~1, 
~z==1 for any correct value of V. 

For equation (2), as V, > 0, f’(V.) ~ =z=—1, for 
any correct V. For equation (5) however, as V, > 0, 
f’(V,) > =zK. Since the =zK=—1 only at the bub- 
ble point, at any correct value of V greater than 0, as 
V.~ 0, f?(V.) @ (n>1). 

As V,~> equation (2) gives f’(V,) > =z/K?. 
Since, at any correct value of V less than 1, the K 
values are too small for =z/K =—1, it follows that 
2z/K* > 2z/K >1. Therefore, as V,~>1, f’(V.) > 
(n>1). Equation (5) gives the same net result as 
V.~ 1, except that f’(V,) ~ =z/K, which is greater 
than one except at the dew point. 

Since both equation (3) and equation (6) contain 
the factor (z—zK) in the value of the function as 
V, ~ 0, and since =z == 1 and =zK>1, f’(V,) is nega- 
tive in both cases as V, > 0. 

As V,~1, we find that equation (3) shows 
f" (V.) > 2 2z/K*—z/K?, and that equation (6) 
gives f” (V,) ~ 2 =z/K* —z/K. Since the K values 
are too small for =z/K = 1 at any correct value of V 
less than 1, and this proves that =z/K*>=z/K?*> 
2z/K > 1, then it follows that f”(V,) is positive as 
V.~> 1, 





f(V.) > 


90 {86} 






Summarizing the above discussion, we have: 


Set I 
Equation (1); as V.— 0, f(V.) — 0. 
Equation (2); as V. — 0, f'(V.) > 1. 
Equation (3); as V.— 0, f”(V.) is—. 
Equation (1); as V. > 1, f{(V.) —@ (n>1). 
Equation (2); as V. > 1, f'(V.) — (n’>n>1). 
Equation (3); as V.— 1, f”(V.) is+. 
Equation (3); as Ve — Va, f”(Vs) — 0. 

Set II 
Equation (4); as V.— 0, £(V.) — 0. 
Equation (5); as V. — 0, f'(Va) — (n>1). 
Equation (6); as V. — 0, f”(V.) is—. 
Equation (4); as V.— 1, f(Va) > 1. 
Equation (5); as V. > 1, f'(V.)  (n>1). 
Equation (6); as V.a— 1, f”(Va) is +. 
Equation (6); as Ve — Va, f”( Va) — 0. 

Figure I shows the general shape of the curves 
from the function defined by equation (1) for cases in 
which the solution is near one, and for solutions near 
0. Figure II shows the same for the function defined 
by equation (4), and both figures diagrammatically 
show the derivation of equation (7), which is used 
for calculating the assumptions following the first 
estimate. 

Figure IIIa illustrates the behavior of both Set | 
and Set II for V>0.5, and Figure IIIb illusrates both 
sets for V<0.5. These curves were carefully plotted 
from an actual case (see example 1). Inspection of 
Figures IIIa and IIIb shows that the points of in- 
flection at the solutions are of little significance in 
this case, except in the vicinity of V0, and V=1. 
The second derivative does not change sign as the 
curve passes through the practical solution ; it merely 
reaches the value 0 and takes the same sign on the 
other side of the solution. Furthermore, other inflec- 
tion points exist, which are determined by the values 
of the z’s and K’s for the individual components 
rather than the value of V,. For this reason, a concise 
mathematical analysis of the functions at all points 
between V, = 0 and V, —1 is quite difficult to make, 
but enough for practical application of the method 
is quite apparent. The second derivatives do deter- 
mine the direction of approach to the solution, and 
since from physical considerations there is only one 
practical solution of a given function, the general 
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e in From Figure I, f’(Va:) = ~—. — ; whence we obtain, 
— 1. nes al 
the - ° > dele Vast’ (Vas) — Ver 
-rely Equation (7) Va= (Va) —1 
| the Thus, we can continue to calculate successive ap- 
flec- proximations by evaluating [(Va,) and f’(V,,) from 
ues § which we can calculate V,, etc. to any desired degree 
ents @ of precision. 
icise Wi whi 
yints From Figure II, f’(Va:) =—Vy.._vV ae and from this, 
jake, ga: - 
thod . “ee V aif (V a1) — Ves 
ong Equation (7) Va= (Vea) —1 
and It should be noted here that this method of obtain- 
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ing successive approximations to the solution of an 
equation is an adaptation of Newton’s method for the 
solution of equations. 

From Figures I, II, and III, it is apparent that the 
function defined by equation (1) should be used for 
values of V near 1, and that equation (4) should be 
used when V is near 0. The rapidity of convergence 
to a solution is usually much greater for the above 
rule than for the converse, and this is still nearer true 
the nearer V is to 1 or 0. A good rule to follow is to 
use equation (1) for cases in which V is greater than 
0.5 and to use equation (4) for cases in which V is 
less than 0.5, remembering that either function may 
be used in the vicinity of 0.5. However, there do exist 
cases (see example 2) in which, due to unusual z 
and K valués, the slope of the function in equation 
(4) in the vicinity of a solution less than 0.5 is nearer 
one than is the slope of equation (1). When this is 
the case, it is apparent by the value of f’(V,,) being 
near 1 (say above 0.95). When such a case as this is 
met, it is well to make a rough free-hand drawing of 
the curves to determine which function will give the 
more quickly converging solution. 

In example 2, the solution was reached easily in 
two summations and a calculated third approxima- 
tion, but cases do exist in which the effect mentioned 
in the above paragraph is more exaggerated than in 
example 2, and in which a faster solution could be 
obtained by changing functions. 


Calculation Procedure for Method A 


Given: Temperature, pressure, composition. 

Find: Percent vapor. 

Case I, V is greater than 0.5; use Set I (equations 1, 2, and 
7). Assume Va, calculate the resulting L/V, and tabulate as 
follows: 

Zz Zz 


K+L/V (K+L/V) 





Component z K K+L/V 


° . Zz 
Since, by any res the quantity Ea 
each component is in the slide rule, it is very little 
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trouble to simply divide again by K + L/V to obtain 
Keo Having obtained V., from equation (1) 


and f’(V,,) from equation (2), substitute in equation 
(7) to find V,, and repeat the process. The third ap- 
proximation is usually sufficient. 

For Case II (where V is less than 0.5) the same 
procedure is followed except that Set II (equations 
4, 5 and 7) are used, and the corresponding tabula- 
tions are made. 

Obviously, from Figures I, 1], and III, too great an 
error in the first assumption of V,, will give a seccnd 
approximation, V,,, which is more in error than the 
first. However, in actual practice, it is usually pos- 
sible to estimate a reasonable V,,, and if not, the 
resulting V,, is so absurd that the error is detected 
by a single summation. 

EXAMPLE 1 - 
(See Figure Illa) 
T. P. (and therefore K for each component). Find: V. 


Since V is greater than 0.5, use equations 1, 2, and 7. 
Assume Vai =0.9; L/V =0.111. 


Given: 



































Zz Zz 
Component z K K+L/V | K+L/V | (K+L/V)? 
1. 0.2 0.1 0.211 0.947} 4.490 
SPP 0.2 1.0 1.111 0.180} 0.162 
Bide Ha ihetevdet 0.6 9.0 9.111 0.066; 0.007 
1.0 - ghht-F Ve =1.193 4.659 





From equation (2) f’(Vai) =(1/0.9)? (4.659) =5.75. 
Vaz =0. 
Assume Vaz =0.840; L/V =0.190. 


From equations (7), 

















| | ee a 
| | —| 
Component Zz K | K+L/V | K+L/V | (K+L/V)? 
, | -os | oO | 0.290 | 0.690! 2.380 
ee ataacsataingled 02 | 10 #'| 1.190 0.168! 0.141 
| titted 06 | 90 9.190 0.065 0.007 
Se pe |Ve2= 0.923) 2.528 








From equation (2) f’(Va2) = 3.585. From equation (7) Vas = 0.805. 


For most purposes, this is sufficiently close. (See 
Figure IIIa.) 



































, EXAMPLE 2 
oo the following mixture at 158° F., 110 pounds per square inch gauge, 
Find 
Since V is less than 0.5, use equations 4, 5, and 7, (V is estimated to be less 
than 0.5). 
Assume Vai = 0.400; L/V = 1.500. 
pe | | | 
| j zK zK 
Component z K K+L/V K+L/V | (K+L/V)2 
ERD | 0.045 2.390 3.890 | 0.0276, 0.0071 
a. 0.686 | 1.240 2.740 0.3105} 0.1133 
nCe. 0.068 0.976 2.476 0.0268 0.0108 
iCs.. 0.071 0.470 1.970 0.0169 0.0086 
eee 0.007 0.390 1.890 0.0014 0.0008 
Ce... | 0.049 | 0.160 1.660 0.0047; 0.0028 
area a 0.074 | 0.0296 1.530 0.0014 : 0009 
1S iar pe . Meche Vc = 
| 0.3893 0.1443 
From equation (5), f’(Va1) = (1/0.4)? (0.1443) = 0.902. 
From equation (7), Vaz = 0.293. 
Assume V = 0.29; L/V = 2. 45. 
| zK zK 
Component Zz - K+L/V K+L/V | (K+L/V)? 
Ca aaa 0.045 2.390 4.840 | 0.0222 | 0.0046 
Ae 0.686 1.240 3.690 0.2305 0.0625 
i Niontevees' 0.068 0.976 3.426 0.0194 | 0.0057 
iCs.. 0.071 0.470 2.920 0.0114 | 0.9039 
re £6 'adedwe oe 0a 0.007 0.390 2.840 ooo | 0.0003 
Ce. 0.049 0.160 2.610 0.0030 0.0011 
bee eh osdaks ba 0.074 0.0296 2.480 0.00088 0.0004 
Dr Gtesek E \deanes Veo = 
| 0.2883 0.0785 
| 














From equation (5), f’(Vaz) = (1/0.29)? (0.0785) = 0.934. 
From equations (7), Vas = 0.266 which is near enough. 
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In example 2, assuming V = 0.266 and summing 


zK ’ 1u 
thers v s for each Component gives a 7m of 
0.2658, which is within the limitations of slide-rule 
precision. 


When calculating complete flash curves for a given 
mixture, the number of approximations necessary 
becomes less due to a gain in accuracy of the first 
estimate as the curve takes shape. When the first 
summation gives a V., very near to Va,, there is no 
need for further approximation. As the flash curve 
develops, it becomes sufficient to estimate a V,, and 
use the resulting V,, without checking. However, 
this does not mean that one should forget the limita- 
tions of the method; ahd answers should be checked 
by a final summation unless it is known by previous 
information that the V, in question is correct. In 
other words, the final answer should in general, be 
a V, instead of a Va. 

Method A takes care of the problem of calculating 
the percent of vapor for a mixture at a given tem- 
perature and pressure. This type of problem is the 
one most frequently met with in vaporization prob- 
lems. 

However, the problem frequently arises which pre- 
sents a slightly different angle. For the purpose of 
calculating the temperature (or pressure) at which a 
given percentage of a mixture is vaporized at a given 
pressure (or temperature), Method B is developed 
below. . 


Method B 


The problem dealt with in Method B is to find the 
temperature (or pressure) at which a given percent 
of a given mixture is vaporized at a given pressure 
(or temperature). V, and therefore L/V, are given. 

For any component, n, let @ = Ks/Kr, or in general, 
a= K/Ker where Kz is K for one of the components chosen 
as the reference component. @ for petroleum hydrocarbons is 
relatively constant over moderate ranges of temperature. 


poe > = = - 
— aKr +L/V: Then, 
~ (z= —zKae* _ 
(es) ™ > (aKe + L/Vy? + 


f’'(Kr) = (L/V) > ai. = L/vV)?’ which is always 


positive, and 


Ge 
K+L/V 





Let f( Kr) = 


(aKe + L/V)? 


zKra’ + za(L/V ) 
or 


an : —2za° 
f”(Kr) = (L/V) (aKx+ L/V)*’ 


negative. 


which is always 


The solution occurs at f(KrR)=—V. In order to 
avoid dealing with the @ values for each component, 
and also to eliminate the error introduced by the 
lack of constancy of ¢, substitute K for aK, and 
K Kr for @. 





pie er reel ct oe 
Equation (8) f(Kr) = O,K+L/V 
L K 
Equation (9) (Kx) = ga 7K LP 
ee 





Equation (10) £"(Kr) = = VK;? a (K+ L/V)' 
Similarly, for V = Sato: we may let 


z Z 
(K&) = Sasi = Skee L/V © 
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a 2 2za? 
i"(Ka) = > (aKe+L/V)" 


Substituting K/Ke for @ and K for aKx, we have 





f(Ke) = which is always negative, and 





which is always positive. 


Equation (11) f(Krx) = > KEL 


zK 
(K+ L/V)’ 


K? 
Equation (13) £”(Kr) = 2/K:’ KE L/V)* 


The solution occurs at f(Kg)==V. When V is 
small, L/V is large, and f’(Kg) is greater for equa- 
tion (9) than for equation (12), Therefore, the solu- 
tion is more rapidly convergent for equation (8) than 
for equation (11). Hence, equations 8 and 9 should be 
used when V is less than 0.5. 

\When V is large, L/V is small, and f’(Kp) is 
greater for equation (12) than for equation (9). Ob- 
viously, the greater the slope at the solution, the 
clearer the solution, so equation (11) is more quickly 
convergent than equation (8). Hence, equations 11 
and 12 should be used when V is greater than 0.5. 


Equation (12) f{Kr) = —1/Ke 





f1Kp) 





at SlKpl= V. 
Solution 

















Ke ane 
FIGURE IV 


Figures IV and V are obviously the general curves 
lor equations 8 and 11 respectively. For equation (8), 
the slope is always + and always decreasing (Figure 
IV) and for equation (11), the slope is always — and 
always increasing (Figure V). Both figures also 
show the derivation of equation (14). 


V —f(Ka: 
From either Figure IV or Figure V, f’(Ka:) =e or 
V —f(Ka: 
Equation (14) -Ke = Fe + Knai. 


Calculation Procedure for Method B 

Use the following procedure for calculating the 
temperature at a given pressure and percent vapor, 
or for calculating the pressure at a given tempera- 
ture and percent vapor: 

(1) Calculate L/V from the given V. 

(2) Assume the temperature (or pressure) to be calculated, 
and therefore the K values for the components. 

(3) Choose the reference component R which appears in 
appreciable quantities in both liquid and vapor. If V is less 
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than 0.5, choose Ke for the component which has an ap- 
preciable x and y, but preferably a substantial y value. If 
is greater than 0.5, choose Ke for the component which has 
both an appreciable x and y, but preferably a substantial 
x value. The nearer the mixture is to the dew point, the more 
important it is to choose Ke for a component with a sub- 
stantial x value. 

(4) Tabulate as follows: 
zK 


(K + L/V)* 


zorzK 
K K+L/V K+L/V 





Component z 





(5) Using eq. (8) or eq. (11) as the case may be, calculate 


Ri}. 
(6) Using eq. (9) or eq.(12) as the case may be, calculate 
f'(Kr:i) for the Kx: chosen as in step (3) above. 


V —f(Ka:) 
f’(Kr:) + Kn. 





(7) Calculate Kr: from eq. (14); Ke = 


(8) Repeat the process using the -emperature obtained 
from the value calculated for Km. Using the new K’s for each 
component at the new temperature, eliminates the error which 
was introduced in the derivation of the equations by the 
assumption that @ is a constant., Two summations and a third 
calculated value of Kn are usually sufficient. The test for 
solution is, of course, f( Kr) = V. 

For problems in which theré is a choice of un- 
knowns (percent vapor or temperature), method B is 
superior to method A because of a more rapid con- 
vergence to a solution, and because of the fact that 
the shape of the curves derived from equations (8) 
and (11) eliminates the possibility of the second 


— Solutn 
s Solution Flee V 








FUKp) 








| 
| 
| 
| 
| 
yh, 








FIGURE V 


approximation being worse than the first if the first 
approximation is less than the correct value. Further- 
more, experience shows that no matter which side 
of the correct solution the first estimate falls on, 
the second approximation is nearer the solution. 
Naturally, if this is true for a first estimate greater 
than the solution, the second approximation will be 
less than the solution, and all the following approxi- 
mations will be also less than the solution. 


It should be added that if very precise calculations 
are desired, a plot of K versus temperature (or pres- 
sure, if pressure is the unknown) should be made 
for each component. Of course, this is simply for the 
sake of consistency of the K values used, and is 
necessary for precision in-any method of calculation, 
and does not constitute a limitation of this method. 

When choosing Kg, it should be remembered that 
when near the bubble point, the critical quantities 
are the y values of the components. Intuitively, this 
can be realized when it is considered that at the 
bubble point, the expressions involved reduce to a 
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summation of the y values, which is the means of 
calculating the bubble point. Conversely, near the 
dew point, it is the x values which are “critical.” 
Therefore, it may be stated that it is better in general, 
to use as the reference component that one which 
appears in appreciable concentration in the phase 
whose concentration is most nearly being summed 
for the calculation, and which at the same time has a 
noticeable concentration in the less important phase. 

This means that when near the bubble point, an 
intermediately light component is selected, and when 
near the dew point, an intermediately heavy com- 
ponent is selected as the reference component. The 
proper selection of the reference component some- 
times markedly alters the rapidity of convergence to 
a solution for a given function. 
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As a supplement to the above methods, the follow- 
ing analogous methods are suggested for use in calcu- 
lating the temperature of the bubble point and the 
dew point for a mixture. 


Bubble Point 
Let (Ke) = =zK —=zaKeg. Then,?’(Ke) = =za, which is 
+, and ¢”(Kr) = 0. Therefore, if @ is constant, ¢(Kr) is a 
straight line. By substitution of K/Kex for @ and from Figure 
VI we easily obtain, 
Equation (15) 
Equation (16) 


(Ke) = =zK 
¢'(Kra) = (1/Kr) =zK 





EXAMPLE 3 


Given: The following mixture at a pressure of 110 ae per square inch, gauge. 


























Find: The tem ture at which 20 percent is yoy 
Since V is less than 0.5, use equations (8), (9), and (14). L/V =0.8/0.2=4.0. 
Assume temperature of 140° F. for first assumption. Use iC for reference component. 
Kri=1.040. 
2K 2K 
eaten Poses 2K 
es - | oa 
Component : Ki40 | K+L/V|K+L/V| V)? | KIS6 | K+L/V/ K+L/V 
Cs... 0.045 2.080 6.080 0.0154 0.00253! 2.350 6.350 0.0167 
(R) iCs 0.686 1.040 5.040 0.1418 | 0.02813) 1.212 5.212 0.1598 
aCa......| 0.068 0.810 4.810 0.0115 | 0.00238) 0.953 4.953 0.0131 
iCs 0.071 0.368 4.368 0.0060 | 0.00137) 0.460 4.460 0.0073 
nCs......| 0.007 0.300 4.300 0.0005 | 0.00011} 0.377 4.377 0.0006 
Ce.... 0.049 0.120 4.120 0.0014 | 0.00035) 0.155 4.155 0.0018 
a 0.074 0.019 4.019 _ 0.0008 | 0.00009} 0.0282 | 4.028 0.0005 

















O/ Kay)» | 
| 
I \  Lwemayes 
T nn 
Bey 
HKe) . fg (18) 
ae 
ke—————— 
FIGURE Vil 


It should be noted again that the « values of each 
component must be constant over the temperature 
range from Kpg,.to Ke, if equation (15) is to be a 
straight line. This is not a badly wrong assumption 
in general, and since it is checked at the temperature 
corresponding to Kg,, thus eliminating the assump- 
tion from the answer, it is seldom necessary to do 
more than make a reasonable estimate of the bubble 
point, calculate the second approximation, and check 
with a second summation. 

Following the same procedure used previously, 
this method involves the following tabulation: 

Component (iy See zK _ 


Dew Point 


Let 9( Ke) = =z/K = =z/aKx. Then, 9’( Ke) = “ond 
“4 &@R’ 


: : , “ee 2za* ; 
which is always negative, and 9” (Kr) = <a =, which 
it (aKe) 











EXAMPLE 4 


Given: The following mixture at a pressure of 170 pounds 
per square inch, gauge. 

Find: The temperature at which 90 percent of the mixture 
is vapor. 

Since V is greater than 0.5, use equations (11), 
(14). L/V =0.111. Use iC; for reference component. 
T, = 260° F., Ke: = 0.920. 


(12), and 
Assume 












































From equation (8), {(Kri) : = - 0. 1769 | 0.034 
From equation (9), hoe et (0.03496) =0.1345, 
0.2—0.1 
-+1.040= 1.212 


From eq. (8), 
f{(Kr2) = 0.1998 


From equation (14), Kre= . 








T2= 156° F., from the K chart. K at 156° for the other components are read off the K chart 
and not by K=aKr. Thus gz is eliminated. Since f(Kr2)=0.1998 which is 
practical’ 0.200, there is no need for further approximation, and the desired temperature 
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i :. 
z 2K | 
Component z K260° | K+L/V | K+L/V/| (K+L/V)? 
From equation (12), 
Cs 0.10 | 3.37 | 3.481 | 0.0287 | 0.0278 f’ (Kri) = —0.7595. 
iC4 0.22 1.97 2.081 0.1057 | 0.1000 From equation (14), 
nC4 | 0.10 | 1.61 | 1.721 | ry 0.0543 Kr = 0.754, and 
iCs 0.40 | 0.92 | 1.031 | 0.3880 | 0.3460 from the -K chart, 
nCs 0.18 | 0.82 | 0.931 | 0.1933 | 0.1703 | T2 = 233° F. 
From equation (iD), 1), f(Kri).. .. =0.7738 | 0.6984 
eke ; 
| | Ss sical ba! —}— be. —_ 
Component z K233° K+L/V | K+L/V | (K+L v)3} 
Cs 0.10 | 287 | 2.981 |" o0s5 | 0.0823 | From equation (12), 
iCs | 0.22 | 1.63 | 1.741 | 0.1263 | 0.1182 f’(Kr2) = —1.087 
nC4 0.10 | 1.34 | 1.451 0.0690 | 0.0636 From equation (14), 
iCs 0.40 | 0.754 | 0.865 | 0.4625 | 0.4028 Krs = 0.773 
nCs 0.18 | 0.650 | 0.761 | 0.2365 | 0.2020 Ts = 236° F. 
ee ee eee —|-—_—_-—_—— 
From equaticn (iD, fKr2)..... =0.9278 | 0.8189 | 
i — 
| L | 2K | t 
Component| = | K236° | K+L/V| K+L/V V | (HL V)2)_K238° | K+L/V | K+L/V 
Cs........| 0.10 | 2.92 | 3.031 | 0.0330 | 0.0318 | 2.94 | 3.051 | 0.0328 
1Gs.i... 0.22 | 1.67 | 1.781 | 0.1235'| 0.1159 1.68 | 1.791 | 0.1230 
nCa 0.10 | 137 | 1481 | 0.0675 | 0.0624 138 | 1.491 | 0.0671 
iCs.. | 040 | 0.773 | 0.884 | 0.4525 | 0.3960 | 0.781 | 0.892 | 0.4490 
nCs.......| O18 | 0.665 | 0.776 | 0.2320 | 0.1989 | 0.680 | 0.701 | 0.2280 
From equation (11), f(Krs).. -- 90.9085 | 0.8050 {(K .. - 0.3909 
From equation (12), f’(Kr3) = —1.04 Therefore, T= 238° F. 
From equation (14), Kra = 0.781, — Ts = 238° F. 
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js always +. By substitution of K/Krx for @ and referring to 
Figure VII, we easily obtain, 


Equation (18) ©@(Krx) = 2z/K 
Equation (19) ©0’(Kx= —(1/Kr) =z/K 
—Ka 





Equation (20) Km= D2/K + 2Km 
The procedure for dew point calculations involves 
the following tabulation: 


Component z K z/K 


Choose Ka, as previously described, remembering 
that at the dew point, the solution depends upon the 
summation of the x values, and that the x for the 
reference component should be the only. consideration 
since V does not enter into the calculations. In many 
instances, the component with the largest x value 
will be not only “one of the heavier components,” it 
will be the heaviest component. 

Inspection of the general curve of Figure VII will 
show that, for dew point calculations, an estimate 
of T, which is low by a given amount will yield the 
answer quicker than an estimate which is high by 
the same amount. 


EXAMPLE 5 
Calculate the bubble point of the following mixture at 110 


per square inch gauge: 
Assume T= 140° F. 
since y is large. 


Choose iC, for reference component 
































Component es. | K140° 2K (PKISI® | F 2K 
Cs | 0.045 | 2.080 | 0.0936 From eq.'(i7), | 2.260 | 0.1017 
iC | 0.686 | 1.040 | 0.7140 | Knrz = 1.160 || 1.160 | 0.7960 
nC 0.068 | 0.810 | 0.0551 | Ts = 151°F. 0.905 | 0.0615 
iCs 0.071 | 0.368 | 0.0261 | 0.430 | 0.0305 
nCs | 0.007 | 0.300 | 0.0021 r 0.350 | 0.0024 
Ce | 0.049 | 0.120 | 0.0059) P Ri Mm || 0.143 0.0070 
Cs | 0.074 | 0.019 | 0.0014 {| 0.025 | 0.0019 
= = — —_ —— eee | {|——] 
$(Kri) = 0.8982 | i 1.0009 
°c me 








T,= 151° F. is as close an answer as is practical 
for the degree of precision of the K values used. 
Obviously, the second summation was not necessary, 
but it should be made for large differences of tem- 
perature between the first estimate and the calcu- 
lated T,,. 


EXAMPLE 6 
Calculate the dew point of the following mixture at 170 
pounds per square inch gauge. 
Assume T = 260° F. Choose iCs for reference component 
since its x value will be the largest. Ka: = 0.920. 




















& : : ; ? 
Component | 2 | K260° | a/K | K23e° | o/K | K2a0° | 2/K 

Cs | 0.10 | 3.370 | 0.0297 | 2.920 | 0.0343 | 2.990 | 0.0334 
iCs | 0.220 | 1.970 | 0.1118 | 1.670 0.1319 | 1.710 | 0.1288 
nC4 | 0.10 | 1.610 0.0621 | 1.370 0.0730 | 1.400 | 0.0715 
iCs | 040 0.920 0.4350 | 0.770 0.5200 | 0.795 | 0.5050 
nC’s 2} 018 | 0.820 | 0.2193 | 0.665 | 0.2710} 0.690 |. 0.2610 
6 (Kr2)= 0.8579 | 6 (Kr2)= 1.0302 | 6 (Krs)= 0.9997 
From equation (20), Kre= 0.767 Kr3= 0.793 refore, the 

T2 236°F. Ts 240° F. | ga T=240° 
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Summary of Equations 
Method A; see examples 1 and 2, 
Given: Temp., Press., Comp. 
Find: % Vaporized 


V more than 0.5 
Zz 
(1) Ve = f(V,) = Pcie 


ee ee 
(2) f’(\ = V.2 (K + L./V.)? 


V less than 0.5 


y zK 
(4) Ve=f(Va) = Sine 


waited ty ee a hy zK 
(5) f’(V.) eet; a (K+ L,/V,)? 


’ All V's. 














REDS ga Le 
(7) Va= —"P(Via) —1 





Method B; see examples 3 and 4. 
Given: Pressure, Comp., % Vapor. 
Find: Temperature 


V more than 0.5 


ar > 














aie —l zK 
(12) 1(R) = Ky a (K+ LAY 
V less than 0.5 
sf zK 
(8) {(Kre) = > 
RS). * zK 
OO} Fhe = VE, (K+L/Vy 
All V’s 
V — f(Ka:) 


(14) Ke = Fy + Km 


Equations for the bubble 


point 

(15) ¢(Ke) = =zK 
ei Ka: 

(17) Kr _— =zK 
See example 5. 
Equations for the dew 

point 
(18) @( Ka) = 2z/K 

i Ka; 
(20) Ke =—2 Ka —  T/K 
See example 6. 
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Measurement of Flow of Hydrocarbon Gases 


HOWARD TEN BROECK, Socony Vacuum Oil Company’ 


: purpose of this article is to show a method 
of calculating orifice coefficients directly in terms of 
the equivalent liquid volume. 


Because of the great variety of orifice equations 
in use and the confusion of symbols, the orifice equa- 
tion for measuring gas flow will be derived so that 
the reader can apply the method of this paper to his 
preferred orifice equation. 


The basic equation is derived’ from Bernoulli’s 
equation with the introduction of the coefficient of 
discharge, C, to correct for friction loss and the dif- 
ference between orifice and vena contracta diameters. 





V u.? —u2= CV 2g AH; (1) 


A flow meter with a differential of h inches of 
water has a mercury differential of h/13.6. If a seal- 





ing liquid is used having a density of G,, the true 
differential, h’, is 
13.6 — G) 
13.6 ; 
Therefore: 
13.6—G, 
h’ = 12 AHe Gr Px = (et) (2) 


Expressing the flowing gravity of the gas in terms 
of the ideal (gas-law) gravity at standard conditions 
(14.7 pounds per square inch and 60° F.) 


M.W. 

G.i= "239 (3) 
G: P 520 

Gr= "Ze 147T (4) 


Making this substitution 


136—G, 14.7°T Zech i 
SH: = (“5 aes G. (5) 





The following relationships are next established: 











uod* = u,D? (6) 
al ue a —- 
also 
AAT TZ 
ee = 
_ T D? 
3600 => [44 


Substituting equations 5, 7, and 8 in equation 1. 











3600 7 C D* 
Q= 1 2¢ ag &) 520 hP 
4x 144 v= = 12 ps 13.6 14.7 Ze Gi T 
(9) 
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Rearranging and substituting g—32.16 and P,= 
0.001224 


QO, = 338. " 13.6 — Gs 0 _hP 
A ore 13.6 z. = 


(10) 











The equation can now be written 


a hP 
Q: = 338.9 S’ D*B’ F (11) 
+“ AVA Gi Ze 


Another relation which is sometimes used is 
cD FF C a 











0 Ok el eee et Ol 
D* d 
——~ —_—— 12 
V4r--1 V1i—> (12) 
aves Nes 
The factor || d* is known as the velocity of 


i— “i 


approach factor. 

The constant, 338.9, is for the temperature and 
pressure base used in the derivation. This is equiva- 
lent to the familiar 345.92 for the base conditions 
of 60° F. and 14.4 pounds per square inch. 

The symbols S’ and E’ are here used _ to indicate 
that the velocity distribution effect and the com- 
pressibility effect are included. Both of these effects 
depend, among other things, upon the rate of flow 
and for this reason the experimental determination 
of C was done under conditions in which these effects 
were negligible or else were isolated and eliminated. 
These factors must therefore be applied separately. 


S'=SF,-Y (13) 


Tables are presented in several modifications. In all 
cases, the value must depend upon the type of taps 
(flange taps, pipe taps, or vena contracta taps). In 
some tables® S is presented as a function of d/D only. 
In others’ SF, is presented as a function of d/D and 
the Reynolds number for the average flow. In other 
tables, 345.92SD? is presented as a function of d 
and D. 

If equation -11 is divided by the constant J, the 
number of cubic feet of gas equivalent to one gallon 
of liquid, the equation becomes: 





338.9S'D*B’F; V hP 
——- 2 (14) 


IVavz. 


Table 1 lists values of JV G; for hydrocarbon gases 
and it will be noted that they are essentially constant 
for all hydrocarbons. containing 6 or less carbon 
atoms. : 

This fact means that if 100 gallons per. hour of 





y= —@: 
J 
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TABLE 1 
HYDROCARBON Gi J IvVGi 
DN an 5.5 we ong pvc uhdn ices kien dvabehioiel 0.554 59.1 44.0 
Mac adh ayuccveaccctecse tae nes ited Guid 1.038 41.6 42.4 
aie 0.2 at kd Gedietnenad kites untae cae 1.522 36.5 45.0 
PIN. 5 6 68 o6s Caen s 00 0 geh Unk ise easels 2.006 31.8 45.0 
SING «-o0'0-5-2h utes 6:00 ue ins 6 halen Sane Oa 2.006 30.7 43.5 
ee 7 Sec Es SE 2.491 27.6 43.6 
a is 6 <i Gigs ccs dubey Gh obs s eceleeh 2.491 27.4 43.2 
PING 44a oc eares + ob ada beer Sewbab adowe 2.975 243 41.9 
RRS SR RY Lar DERE A 0.968 44.6 44.0 
ON ESE Teo La PA ATA a Se 1.453 37.9 45.7 
PAS he Te ee, SE 1.937 33.8 47.1 
RR es oe WEL Se 1.937 33.9 47.3 
RIES of ovnninuatrnhavs dasa 6 Doe 2.421 29.2 45.4 
ON RY eee ree 2.421 29.5 45.9 

















Values of J were calculated from actual cubic feet of gas per gallon of liquid and gas- 
law deviation (5). 


methane were vaporized and measured with an orifice 
flowmeter, the chart reading would be almost identi- 























cal to the reading that would be obtained if 100 
gallons of pentane were vaporized and measured 
under the same conditions of temperature and pres- 
sure. It should be noted that a given rate of gaseous 
methane creates only about one fifth the differential 
caused by the same rate of gaseous pentane. 
Strangely, a ——— of two gases each eee, 
identical values of J VG, will have an average JV Gi 
somewhat higher. This can be demonstrated as 
follows: 
Nomenclature 
B’ = correction for sealing fluid = V poe Gs 
C= orifice discharge coefficient 
d= diameter of orifice, inches 
D = diameter of line, inches 
E’ = defined by Equation 12 
F,;= correction for Reynold’s number (velocity 
distribution effect) 
Fr. = g J 
r= correction for temperature= \ 
g= acceleration due to gravity, ft. Pe 
G = specific gravity of gas relative to air 
Gs = density of sealing fluid, gm./c.c. 
AH: = differential in feet of flowing fluid 
h’= true differential, inches of water 
h= meter differential, inches of water 
= cubic feet of ideal gas at standard conditions 
. per gallon of liquid hydrocarbon 
M.W. = molecular weight of gas 
P = absolute pressure, lbs./in” 
QO = gas rate, cubic feet/hour 
S = defined by Equation 13 
S’= defined by Equation 12 
T = absolute temperature, degrees Rankine 
u; = velocity of gas through line, ft./sec. 
Us = velocity of gas through orifice, ft./sec. 
V = equivalent volume of liquid hydrocarbon at 
_ 60° F., gal./hr. 
Wu = weight fraction of hydrocarbon in gas 
y= mol fraction of component in gas 
| Y= correction for compressibility effect. 
Z= deviation from gas law. 
P.= specific gravity of air at standard conditions 
relative to water 
Subscripts 
a=component a 
b= component b 
f = flow conditions 
H = average hydrocarbon 
i= ideal conditions 
N = average non-hydrocarbon 
1945—A Gulf Publishing Company Publication 


1 where yza+y=1 


J= Ys Yo i Ya, 
Js + a ee 


Je an Sg 
Gi= Gaya t+G yo 


J -VG Ga Yat Go yo : 
Yo 
woe (-# ye + Jo ) 
By letting G,J*, = G,J*, this can be rearranged to 
Js " 
Jo ithe ) Ya 


+e 





























+1 (15) 





To determine the maximum discrepancy, the de- 
rivative is taken and equated to zero. 














Se : 
d Rae vray _ya_ 
Ja re ey 
Jo = st 
pe 
Yb 
fuer (16) 
ie. —1) _, 
Jey ys ) 
—- + = 
This is satisfied when Xt = —¥ 


Substituting values in equation 15, using methane 
and n-pentane 
Je »4 59.1 Va 


i. SR ee 





The maximum correction is 


213—1 \? 
(aha 2.13 + 1 = 1.075 


To extend this mathematical analysis to multi- 
component mixtures results in unwieldy equations. 
A few random analyses indicates that the correction 
is of approximately the same order of magnitude. 


To allow for this effect, it is recommended ‘that an 
average value of JvVG; = 45 be used. 
Substituting this value in equation 14, we obtain 


cine mer 








V =7.531 S’ D’? B’ Fr J \ 


45 
J 1 Gi Ze 





The term has been included, but for 


many purposes, this will be sufficiently close to unity 
that it may be neglected. 

Petroleum gases frequently contain non-hydro- 
carbons such as hydrogen, nitrogen, carbon dioxide, 
water vapor, etc. Corrections may be made for these 
in the following manner: Let yy be the mol fraction 
of the total non-hydrocarbon components having an 
average specific gravity of Gy. Jy will be infinity if 
it is defined as the number of cubic feet of non- 
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ee gas per gallon of liquid hydrocarbon. 
he subscript » refers to the average hydrocarbon 


h 
gas. 








1 
J= _yx yx 
x Ju 
Gi= Gy yn + Gu yu 
ne Gw yN - Ge va 
J V as (—=-)' 
Ju a ES, OD 
| ar Gy yx + Gu Vu 
= G — — 
Jny oa Gu yu" 
Jy G= Ju y Gn 
. ———— (18) 
V Wu Vu 
45 
The term VG Zz, Can now be expressed as two 
factors. 
45 — 45 J Wu Yu 
JVG:Ze JuVGu Z: (19) 
If this is substituted in equation 17, we have 
45 : ets 
V = 7.531 S’ D’ B’ F; ( ; J= yu J/hP (20) 
: JuVGe i 


In many cases involving the measurement of hy- 
drocarbon gases, the composition changes from day 
to day, and more pronouncedly from season to sea- 
son. Every time the gas gravity changes, the meter 
factor should be (though seldom is) changed. If the 
liquid equivalent is required, this conversion factor 
also must be changed. The foregoing equations dem- 
onstrate that the two changes cancel each other inso- 
far as liquid quantities are concerned. 

To apply these equations, it is recommended that 
the meter constant be calculated on a liquid-equiva- 
lent basis without regard to gas composition. Correc- 
tions for temperature and pressure fluctuations 
should be made in any convenient manner. The fac- 
tor would then be the liquid equivalent without cor- 
rections for gas law deviation, non-hydrocarbons, or 


45 
Ju V Gu 
(in most cases near unity) are dependent upon the 
gas analysis, Whenever an analysis is made, these 
corrections can be calculated and used until the next 
analysis. 

In calculating the average value of J, the recip- 


rocal nS 
J 


deviations from All of these corrections 


should be averaged and the reciprocal 


of the answer taken. This is shown in Table 2. 

In the example, Z; was not included in order to 
simplify the calculation. The calculation was made 
in two ways. Obviously the first method is easier, but 
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TABLE 2 



































y 
COMPONENT y MLW. J J y(M.W,) 
Nitrogen ‘ | 03 28 84 
Carbon dioxide ot 02 44 1 88 
05 ‘Sgr |} 172 
Methane 30 16 | 59.1 | .00508 4.80 
Ethane... ... 20 30 | «(41.6 «|. .00480 6.0 
Propane...... 18 44 | 36.5 .00493 7.92 
n-butane. . 15 58 | 31.8 .00472 8.70 
— .10 72 | 27.8 | 00360 7.20 
n-hexane... . .02 | 86 | 43° | .00082 1.72 
1.00 i 02395 38.06 
Method 1 Method 2 
ke \ Pee 418 yu — 1—0,05=0.95 
02395 38.06 — 1.72 a 
38.06 wa =" 3g06 = 0.955 
1 = —Ze9° = 1.315 
1 = "28.9 wt: ral. “a 
V Wu Yr = 0.952 
45 
—————= = 940 38.06 — 1.72 
~ a — en ae —— ? 
J \ Gi Gu — 28.9 x 0.95 1.32 
a Dee 
Ju = 9.02305 — 39 
45 
————— == 0085 
Ju\ Ga 


45 Se aa 
te \\Ga Vwa yu = 0.940 


the second method illustrates that the factor is chiefly 
a correction for non-hydrocarbon gases. 


There are several ways of determining Z;. Values 
for average natural gases are available in tabular® 
and graphical* form. It can also be calculated* from 
the analysis by means of pseudo-critical tempera- 
tures and pressures, or it can be most accurately cal- 
culated by determining® the true critical temperature 
and pressure and referring to Z curves.” ® 
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The Role Played by | 


The Small 





Refiner In 


War Production 


ROY W. MACHEM 
Superintendent, Hamman Oil & Refining Company 


Moary years ago the methods of operation of 
refineries and gasoline plants were such that highly 
trained men were not essential to “getting by.”” How- 
ever, the complexities of the new methods of opera- 
tion, the intricate types of units now on stream 
demand more than just a “getting by.” They demand 
that even the routine worker have at least a rudi- 
mentary knowledge of chemistry and physics as it 
pertains to natural gases and crude petroleum oils. 
The trend toward higher pressures and temperatures, 
the improvement in processing methods, the develop- 
ment of the “cat” cracker and those other types of 
units, and commercial production of synthetic makes 
it impossible to employ an untrained man and charge 
him with the responsibility of operating a unit after 
a short period of instruction. If plant operation is to 
be efficient those workmen contributing to that effi- 
ciency must have a natural aptitude for technical 
work in general, as well as training. 

In competition with the strides in advanced 
processing technology has been creation of an indis- 
pensably “better-informed” personnel to operate these 
more complicated processes. The small refiner has 
had his share in this training of personnel, and it was 
from the ranks of the men employed by the small 
refiners that many of the trained workers were re- 
cruited to complement the operating personnel of the 
new wartime units. A great many refiners can show 
where they actually lost more trained personnel to 
“defense plants” than they did to the armed services. 


Early Aviation Supplies 

There was a lapse of time between December 7, 
1941, and the summer of 1944 when a large per- 
centage of 100-octane plants were scheduled for com- 
pletion. During this period the need swelled by many 
times for this vital material. Naturally, production 
of high-octane aviation fuel was on the climb, but the 
major portion of this production was needed at the 
iront. To fill the need at home for aviation fuel. that 
could be used for training purposes, refiners were 
asked and directed to pour into the manufacture of 
8?-octane and 91-octane aviation fuel all of their 
product falling in certain ranges. Many small refiners 
were able only to manufacture base naphthas that 
could be shipped to larger plants for blending, while 
others were so set up that they were able to deliver a 
finished and leaded Grade 87 or Grade 91 fuel. At the 
same time, the combination gasoline and distillate 


March, 1945—A Gulf Publishing Company Publication 





eee high priorities and official and private 
acclaim have accompanied the oil industry's spectacular 
meeting of its part in the war effort. It is no criticism of 
the propriety of this nor detraction of credit due for 
what has been accomplished by these specially con- 
structed plants to point out that as ‘‘the captains and 
the kings depart” there will be more stories such as 
this of the contribution of those who merely “keep on 
| keeping on.” f 

This is the story of a small plant that has been 
quietly doing its part. Without benefits of priorities 
either of men or materials, its operations have been 
revamped to do the job that needed most to be done. 








plants began to make adjustments in their methods 
of operation that permitted them to conform with the 
above mentioned request and direction. A great num- 
ber of small refiners, gasoline-plant operators, and 
recycling plants installed lead-blending facilities to 
permit them to manufacture a specification aviation 
fuel. Since completion of a major portion of the high- 
octane program, these refiners, gasoline-plant opera- 
tors, and recycling plant men:have no need for an 
aviation lead-blending plant because they are not 
able to produce a grade of fuel such as is in present 
demand. These installations stand in a great number 
of cases as only a headstone for the performance of a 
patriotic duty and can only be in all honesty con- 
sidered liabilities. 


Ingenuity Demanded 


Obstacles that appeared insurmountable came up 
on every hand when changes were considered for the 
performance of a clearly outlined duty. The inability 
in a large majority of cases to obtain new materials 
to carry out proposed changes necessitated applica- 
tion of generous portions of ingenuity in using exist- 
ing installations and alteration or variation of proc- 
essing methods to obtain the desired results. The 
small refiner is on the whole proud of his unsung and 
unheralded part in the production of aviation fuel 
during the time of great national need. 


Diesel Fuels 


Along with the production of aviation fuel came a 
dernand for large quantities of Army and Navy 
diesel-fuel oils. This demand at times was such that 
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the refiner was asked by 
service inspectors if he™ 
could in any way in- 
crease his production. 
Once the question was 





















































GASOLINE 
asked, and the evident = 
need expressed,some way 
was found to make that 
increased production. Rome 
The experiences to fol- 
low outline the means > >a 
by which one small Gulf —_*" =a 
Coast refiner tried to do On Use) 
his bit in the production — 
of military products. —--- A A 5 
A shori resume of the lason Geren 
operations previous to pe Pay ae — 
September, 1942, gives NAPTHA ee 
us a picture of a com- | ‘Gay 
bination plant encom- _ ‘ Comsn 
passing a high- and low- ara ais KEROSENE > gli. i 
pressure natural-gasoline | Bowe Ni ah _ 


plant, absorption type, 

that processed the gas De btniet 
from a_ high-pressure Lae seed 
formation and the at- 
tending gas from a low- 
pressure heavy-crude-oil 
sand, and a conventional 
crude topping unit that Ewer 
processed the oil coming 
from the same two for- 
mations. The topping | 
unit was designed to 
operate on a 2000-barrel- 
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daily throughput and to 
take from the processed 
crude a 400° F.-endpoint 
U. S. Motor gasoline 
base stock which was 
blended with the natural 
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gasoline from the ab- 





sorption unit for distilla- se (n Use) — 
tion and vapor-pressure J 


specification. Other 
products taken as side 
cuts from the tower 
were a commercial grade 
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of kerosine (42-44 grav- 
ity), a 0-cold test diesel 
oil, and a 30-cold test 
diesel oil, the two being 
blended on demand to make a 15-cold test diesel oil. 
The bottoms or residuel fuel oil taken from the base 
of the tower completed the product cycle. 

In September, 1942, it became apparent that either 
a Grade 87 aviation fuel would have to be made as a 
finished product, or as a base stock ready for lead 
blending. A shift was made in the side-tower pulls 
so that the 2000-barrel daily throughput could be 
maintained and a 275° F.-endpoint overhead stream 
taken. This endpoint specification being the maxi- 
mum that could be made and by leading with 4 cc. of 
tetraethyl lead (then the maximum amount that 
could be used) secure an 87-octane aviation fuel. This 
change in side-pulls necessitated taking a naphtha 
stream between the overhead gasoline and the kero- 
sine side stream. This naphtha stream carried a 
specification such that its distillation range fell be- 
tween 230° F. initial-boiling point and 350° F. end- 
point. By taking this range of product a kerosine of 
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FIGURE 1 


Tower-pull details previous to September, 1942 


510 to 525° F. endpoint with a flash of 125° F., closed 
cup, and an initial of 330° F. could be secured. On 
down the tower below the kerosine pull the two 
diesel-oil streams continued to be taken as usual, as 
was also the residual-fuel-oil stream. Later, the maxt- 
mum amount of lead that could be added per gallon 
was raised to 4.6 cc., and when this was done, the 
overhead gasoline endpoint was raised to 295° F., 
which in turn permitted taking a closer cut on the 
naphtha stream of 350 to 360° F. initial and 350 to 
360° F. endpoint. 


Hot Blending in Stabilizer 


As has been previously mentioned, in operations 
before September, 1942, the gasoline made at the top- 
ping plant was blended with the natural gasoline 
taken from the absorption units. However, in the 
manufacture of 87 grade aviation gasoline, it was 
necessary to hold a maximum 7.0 pounds per square 
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were secured for the con- 
struction of aviation lead 
blending facilities and 
by the first of June a 
finished aviation fuel 
was being moved direct 
to the Army Air Forces. 
This movement of Grade 
87 material continued 
until in November, 1944, 
when the Army began 
using a higher grade 
material, 
The demand for Navy 
AA\/s To Runpown TANKS Grade 7-0-2 Diesel Fuel 
during the period from 
Coo.er . September, 1942, until 
November, 1944, was 
heavy, and naturally the 
proper contacts were 
made in regard to the 
ab & eens movement of that grade 
Coover fuel to the Navy. At the 
time of the first contact 
the figures given as to 
the quantity of this ma- 
terial that could be pro- 
duced were based on the 
material that could be 
taken as a direct stream 
from the fractionating 
tower. However, after 
Sot. Dieser two or three shipments 
had been made, the in- 
= specting officer remarked 
that the need was acute 
for additional supplies of 
Coover 7-0-2 grade and inquired 
if shipment was being 
made of the maximum 
amount of material that 
the plant could produce. 
He was told that the 
matter of increasing the 
percentage of specifica- 
tion product required 
would be looked into and 
that he would be ad- 
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FIGURE 2 


vised. 
Figures compiled re- 


Tower-pull details when making aviation base stock and Navy diesel oil garding the percentages 


sed inch vapor pressure as one of the specifications. The 
On thought occurred that this could be most easily and 
two § efficiently done in the stabilizer itself. Therefore, a 
; ” 6x 4x6 duplex steam reciprocating pump was set to 
oy take suction on the raw overhead gasoline run-down 
lon tank at the topping unit and charge this raw gasoline 
the direct to the stabilizer for hot blending and stabiliz- 
pi ing with the raw natural gasoline from the absorp- 
a tion units make-tank. This charge was controlled 

from both raw tanks by flow controllers and the dis- 
charges from both charging pumps came together 
Just previous to the heat exchanger attendant to the 
| Stabilizer unit. The blend of raw materials was intro- 
ions § duced in the stabilizer at the same point and were 
top Processed together to meet 87 grade aviation base 
line Stock specifications. For a number of months, the 
the base stock was moved to a larger refinery by trans- 
was § port truck where facilities for lead blending were 
iaré @ available. In the spring of 1943, however, priorities 
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of cuts taken from the 
crude as the plant was then being operated indicated 
that 21 percent of the crude was going into kerosine, 
23 percent into gasoils or commercial diesel oils, and 
only 3 percent was being manufactured into 7-0-2 
Navy grade. Some laboratory evaluations indicated 
that it would be possible to substantially increase the 
7-0-2 material by blending, and yet maintain all of 
the test points. 

Some additional connections were installed in the 
tank farm so that circulation of the storage tanks 
could be obtained after each new pumping. Addi- 
tional by-pass connections were installed between the 
fractionating tower and the heat exchangers on the 
side streams so that a proportionate blending of the 
hot fractions as they came from the tower could be 
procured. This new operating procedure permitted 
the cutting of the normal 0-pour side stream for 
approximately a 10-pour and by blending back with 
a portion of the kerosine side-stream meet 7-0-2 
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specifications. Should a tank turn out to be better 
than (less than) 0-pour, sufficient 30-cold-test diesel 
oil was pumped along with the tank to storage to 
bring the material up to a 0-pour, and if the tank 
should be more than 0-pour (+ 5 or higher) suffi- 
cient kerosine was added to bring the tank being 
transferred down to meet the 0-pour specification. 
During this period of maximum production of 7-0-2 
Navy diesel oil the kerosine stream was purposely 
processed in the stripping tower for 150° F. flash so 
that any addition of kerosine to the diesel stream 
would not adversely affect the flash. By holding the 
kerosine stream above 150° F. flash it was found also 
that the natural viscosity of the diesel oil and kero- 
sine streams were such that the percentages blended 
permitted a continuous meeting of the viscosity 
specification. 

After a three-month run for maximum yield of 
Navy 7-0-2 fuel, it was found that the percentages as 
given above had changed considerably. The percent- 
age of cuts as now being taken from the crude indi- 
cated that only 13 percent kerosine was being manu- 
factured, the gasoil percentage had fallen to 11 
percent, while the 7-0-2 yield had been increased to 
slightly more than 23 percent. An interesting ob- 
servation at this point is that the percentages of all 
other products being taken remained approximately 
the same as they had been before making the change 
over for maximum yield for 7-0-2 Navy fuel. 

An item of constant prime importance has been 
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off from the base of the dephlegmator column of the 
gasoline-plant distillation unit. Any surplus lean oil 
that was made by so introducing the crude oil dis- 
tillate into the gasoline-plant system was taken care 
of by continuously drawing it off by means of liquid- 
level control and introducing it into the crude-oil 
suction line to the crude-charge pump to the topping 
unit. In this manner a throughput of approximately 
150 barrels per day of crude oil distillate was 
processed that made it possible to produce more 
than 4 percent of the overall crude-oil charge as an 
additional plant product. 

After the demand for 87-grade aviation fuel became 
non-existant, since rationing was still and is still in 
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FIGURE 3 
Stabilizing hook-up for finished aviation base stock 


the increasing necessity to increase the amount of 
crude run through existing equipment. As has been 
stated previously, the particular plant under discus- 
sion was in conjunctive operation with a conventional 
absorption gasoline plant. A water-white, or near 
water-white crude distillate oil was available for 
processing and there also existed a market for a 
product of approximately 200° F. initial boiling point 
and carrying an endpoint of approximately 500 to 
510° F. The distillate crude oil was of considerably 
lower initial than 200° F. and also had an endpoint of 
much more than 500 to 510° F. In order to make it 
meet the desired specifications, a way of processing 
it without interfering with the operations af either 
plant so far as maximum yield of products and maxi- 
mum throughput were concerned had to be found. It 
was determined that by introducing the crude oil 
distillate into the high-pressure vent tank with the 
rich oil from the two absorption systems so that it 
could travel with the rich oil through the heat 
exchangers attendant to the gasoline plant still and 
flashing it off with the gasoline, a product with the 
desired characteristics could be continuously drawn 
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effect, the movement of the gasoline that must now 
be moved as a motor fuel or as a special specification 
product became for a short while a major problem. 
However, by installation of a small stripping unit 
composed of a heat exchanger and a stripping vessel 
a product with a 200° F. initial and a 360° F. endpoint 
was made to fill a developed demand for an un- 
rationed naphtha. The raw gasoline made in the top- 
ping unit was charged through the heat exchanger 
where- exhaust condensate from the dephlegmator 
passed counter currently and then was introduced 
into the flashing chamber. Here the initial desired 
was secured by the introduction of live steam in such 
quantity as was necessary to obtain the required 
initial specification. The vapors driven off in the 
steam flashing operation were carried into the de- 
phlegmator by means of a vapor-relief line and were 
consequently condensed with ‘the gasoline fractions 
coming from the natural gas absorption plant; finally, 
after being processed along with the natural gasoline 
in the stabilizer, becoming a part of the motor fuel 
product that was made into respectively U. S. Motor, 
regular or Ethyl. 
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Factors Affecting 
Measurement of Wet Gas 


T. C. SHAW 
Arch Petroleum Company 


) a the flow if fluids is one of the 
three most important measurements required by in- 
dustrial instruments, the other two being tempera- 
ture measurement and pressure measurement. 

[here are two primary reasons for the measure- 
ment of the flow of gas: To establish the ratio or 
volume needed into a continuous process or to an 
established market, such as the amount of wet gas 
into a plant or to a pipe line so the plant or pipe line 
can be technically operated, based on these volumes, 
and to determine the disposition of the material rela- 
tive to the cost settlement or payments. 

The use of gas as fuel and as process material has 
created an important application for flow meters, 
and in this service it naturally requires extremely 
high operating efficiencies. Since the products meas- 
ured usually are sold on the basis of meter readings, 
it becomes essential for gas engineers to have a sound 
knowledge of the fundamentals of flow-meter mecha- 
nisms and to be able to compute the flow of fluids 
through differential-type flow meters without error. 
The number of variables that can influence the accu- 
racy of flow-meters are numerous, and mastery of this 
subject is not easily accomplished. 


Measurement Factors 


There are a number of factors that have a pro- 
nounced effect on the problem of wet gas measure- 
ment, principally in determining the coefficient to 
be used. Factors considered most important are: 

1. Density of the fluid passing through the orifice. 

2. Pulsating flow. 

3. Deviation from the true gas law.° 

4. Correct reading of the charts upon which the 
pressure and the differential are recorded. 

The first three of these factors are of extreme im- 
portance in determining the proper coefficients to be 
used in wet-gas measurement, while the fourth is a 
mechanical problem that has no bearing upon the 
flow of the fluids, but entirely upon the computation 
of the results recorded by the meter. 

Probably one of the greatest errors in measure- 
ment of high-pressure wet gas is the density or grav- 


ity factor of the gas to be measured. The only way ° 


the industry has had in the past to determine the 
Specific gravity in the orifice coefficient for high- 
Pressure distillate-bearing gas has been to analyze 
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a sample and have the testing laboratory submit a 
theoretical specific gravity based on the percent of 
different. hydrocarbons in the gas so analyzed. This 
method is necessary because condensate would pre- 
cipitate out and the specific gravity would not be ac- 
curate if measured in the conventional way by a 
gravity balance. 


Density of Fluid 


It has been the experience of testing laboratories 
that, after running a sample of wet-gas-bearing dis- 
tillate, they have found quantities of water in the 
sample containers after analysis of the gas. The quan- 
tity of water naturally would bear some relationship 
on the coefficient for specific gravity and it would be 
proportional to the amount of water in the container. 
In many other instances, though the gas containers 
had been heated, some distillate remained in the con- 
tainers. This, also, would bear a small relationship 
on the coefficient which should have been used for 
the specific gravity of that cubic foot of gas. In 
other words, the specific gravity of gas as weighed 
could be much heavier than the actual theoretical 
specific gravity of the gas analyzed due to water and 
to heavy hydrocarbons that have precipitated from 
the gas. 

The same trouble was experienced in the Gulf 
Coast in a cycling plant where the error of measure- 
ment was relatively high. After testing the wells for 
determining the gasoline content, it was noted the 
wells were making a quantity of water, which the 
separator was catching. This separator was operating 
at approximately 1200 pounds, gauge, and only a 
few degrees above the hydrate-forming point in or- 
der to obtain an efficient separation. It was decided, 
after numerous tests throughout the field, that evi- 
dently water vapors were materially affecting the 
measurement, and for accurate measurement it would 
be necessary to determine the exact quantity of water 
in a vapor phase and entrained with the gas being 
emitted from each well each hour. A test separator 
was devised so that it could be run with very low 
pressure and comparatively low temperature in order 
that the water vapor in the gas might be trapped. 
Next step was to take a core sample of this gas, 
matching, of course, the velocity of the gas through 
the test separator with the velocity of the gas flowing 
through the field line to the plant, and continuous 
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samples were run until the exact amount of water 
in each cubic foot of gas was determined. 


Accuracy Gained 


Simultaneously, the tail gas from the separator was 
weighed by a balance intermittently during this test. 
The result of the gas weighed by the balance and the 
specific gravity of the distillate trapped in the sep- 
arator and the specific gravity of the water which 
was also accumulated in the lower section of the 
separator, were used to determine the true specific 
gravity of one cubic foot of gas going through the 
the orifice meter. This error, in one instance, ran as 
high as 15 percent on one well and it was necessary 
to correct the specific gravity factor on all the meters 
of the five wells tested. After the survey was com- 
pleted and a new specific gravity was applied into 
the coefficient, this plant balanced within one percent 
based on the incoming gas to the gas going back into 
the sand. 

D. A. Sillers of Lone Star Gas Company made ref- 
erence to these findings before the Natural Gasoline 
Association of America at Dallas in April, 1943. It 
was found that the specific gravity as determined 
by tests, was not as sensitive as the distillate-content 
test. Where the specific gravity of the residue gas 
as processed was found to be .642, the specific gravity 
of the two-phase gas was .680. It will be noted, how- 
ever, that the accumulated liquid accounted for .038 
in the total results, so that error in conducting the 
test would be reduced to about 5% percent of that 
error in the final results. 

The problem of specific gravity probably is more 
severe in some fields than in others. In wells making 
little water, the error would be much less than in 
wells showing considerable quantities of water vapor ; 
therefore, to the gas engineer falls the responsibility 
of determining whether the gas to be measured is 
high or low in water vapors. 

Another way to make an actual and true gravity 
on high-pressure wet gas would be to devise a cylin- 
der in connection with the flow line with a sampling 
connection inserted in the flow line, and actually 
catch and weigh the gas contained in the cylinder. 
This, possibly, has never been tried, but it would 
seem to be feasible and possible as scales accurate 
enough to weigh gas are available in many plant 
laboratories. 

Pulsating Flows 


It is often found in practice that the flow of gas 
to be measured is pulsating because of the action of 
reciprocating compressors delivering the gas, or some 
other causes inherent in the process. A condition of 
this kind inevitably will produce a large error in the 
measurement of the flow of gas in a differential- 
pressure meter. 

There is little experimental data available for cor- 
recting the flow coefficient for pulsation and, there- 
fore, any correction for this condition will have to be 
based on theory and may or may not give an accurate 
correction for the flow. Naturally, the best way to 
reduce the error is to eliminate the cause or minimize 
pulsation by the use of chambers of sufficient size to 
stabilize the pressure. 

Damping devices are standard equipment on all 
differential-type meters, but in addition to these 
damping devices it has been found that pulsation 
pots on the up-stream and down-stream lines help 
materially in reducing the pulsation factor. This de- 
vice comes off the orifice flanges into the pulsation 
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chamber and into a slotted line running parallel with 
the pulsation chamber, and is slotted downward at 
about 45-degrees. The damped gas comes off the top 
of this chamber to the orifice meter. A drain is pro- 
vided in the bottom of the chamber so water or 
distillate can occasionally be drained. This type of 
chamber was first used by Henderson Company at 
its Agua Dulce plant near Banquette, Texas. Before 
installation of these chambers, the plant balance 
showed it was injecting into the ground sometimes 
as much as 20 percent more gas than was being proc- 
essed by the plant. Careful consideration had been 
given the measurement of the incoming gas, and it 
was assumed that this measurement was fairly cor- 
rect. After installation of the chambers, on the dis- 
charge headers of the compressor going to the injec- 
tion well, the error was substantially reduced, and 
most of the time a complete balance of incoming to 
outgoing gas could be obtained at this plant. 

Another thought to minimize the effects of pulsa- 
tion, would be the installation of a secondary orifice, 
50 to 75 pipe diameters ahead of the orifice used for 
measuring the gas flow. Use of a secondary orifice 
will cause a small pressure drop in the line and, to 
be effective, it should be designed to produce at least 
a three-to-four-pound pressure drop. Professor Bitler 
of Ohio State University ran experimental tests in 
conjunction with the Natural Gas Association, and 
found that by using a smaller orifice with a wider 
differential, say as high as 0-300, but in all cases 
carrying the differential above 100 inches, he was 
able to greatly minimize pulsation caused by recipro- 
cating compressors, and pulsation flows were greatly 
improved. 

Another method for the elimination of pulsation is 
by the installation of two meters, one on the flow line 
and the second on a Y, dead-ended. Both meters are 
put into service and the differential shown on the 
dead-ended meter is subtracted from the differential 
on the meter that is measuring the total flow. It is 
assumed in this case that the dead-ended meter will 
show a slight differential due to pulsation, and the 
differential shown due to pulsation will be the same 
pulsation in the meter that is on the line. 

All of these methods are effective and will assure 
better reading if properly installed. If it is impossible 
to eliminate pulsation from the meter by methods 
outlined, the only other alternative is to study the 
matter and make a correction for this condition. 

In most cases of pulsating flow, the reading on 
the flow meter will be in error on the high side except 
in case of extremely slow pulsation, which is never 
encountered on gas compressors, as the pulsation 
there is too rapid to be followed by an orifice-meter 
mechanism. It has been found that if the cycle occurs 
as rapidly as 50 pulsations per minute or above, the 
ordinary mercury-filled orifice flow meter will not 
respond to each pulsation. This is due to inertia of 
the mercury. This condition will increase in severity 
as pulsation increases in rate. 


Evaluating the Error 


The theoretical evaluation of the error resulting 
from pulsation may be made as follows: If it is as 
sumed that the pulsations are of a nature that per- 
mits the maximum flow for half of the time and no 
flow for half of the time, this cycle can be represented 


‘as 50 percent. It is also known that the relation be- 


tween flow and pressure differential for all pressure- 
differential-type meters is parabolic. The curve of 
flow from 0 to 100 percent is plotted against the pres- 
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FIGURE 1 
Supercompressibility curves fer Michna 7 well stream flow, 5800-foot sand. 


Fav = 


z 
Volume percentage: Methane 90.935, Ethane 3.867, Propane | 792, I-butane 0.684, N-butane 0.482, Pentane and heavier 2.330, Total 100 percent. 


sure differential from 0 to 100 percent. Under the 
condition of the flow outlined above, the meter will 
record an average pressure differential of 50 percent 
of the total head. However, owing to the parabolic 
characteristics of the flow, this average pressure will 
represent 70.7 percent of the total flow which is 
found by extending the ordinate to the flow curve at 
the point of 50 percent of maximum differential. The 
reading under this condition of flow is, therefore, 4.4 
percent higher than would be the case if the instru- 
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ment were sufficiently sensitive to record the true 
differential, or if the same flow were being delivered 
at a steady rate. 

This simple illustration also can be applied to 
pulsation due to the action of a reciprocating pump. 
The cycles may be calculated on the data available 
on its speed and valve action. However, it is much 
better actually to calibrate a flow meter measuring 
the pulsating flow since the inertia of the fluid or gas 
and the capacity of the system may induce pressure 
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waves that will create a different cycle of flow from 
that deduced from consideration of the source of 
pulsation only. Only after careful calibration of the 
flow meter in service can measurement of pulsating 
flow be obtained that will approach the accuracy of 
the measurement that can be obtained under condi- 
tions of steady flow. This naturally reverts back to a 
statement previously made, that pulsation decreases 
with the increase in orifice-to-pipe ratio, and the er- 
ror also seems to decrease with an increase in pres- 
sure differential. 

The value of the pressure of the flowing fluid plays 
a further role in determining the volume of gas flow- 
ing through an orifice meter. Since gas is compres- 
sible, it is useless to measure it in terms of volume 
unless the pressure is specified. A given volume may 
contain various amounts of gas, depending on the 
pressure exerted and the amount that is compressed 
in the volume. In dealing with gas at low pressures, 
this has been a very insignificant factor, but when an 
attempt is made to measure gas under high pressure, 
the use of the ideal gas relationship as pertaining to 
low-pressure gas leads to high errors. Many different 
equations have been used in the past to give repre- 
sentative relationship between pressure volume and 
temperature, They have in many cases, been very 
complicated and inconvenient for practical use. 

Dr. George Granger Brown of the University of 
Michigan has presented for the industry formulae 
and methods for determining the super-compressibil- 
ity factors and they have been universally accepted. 
His curves and graphs are available for the calcula- 
tion of the compressibility factor to be applied to 
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orifice coefficient for measuring gas to any pressure 
desired, and are satisfactory for all engineering com- 
putations involving natural gas. In arriving at the 
compressibility factor of natural gas, it must not be 
forgotten that the relationship of pressure volume 
and temperature has a tendency to minimize the 
severity of the error that may be assumed to be evi- 
dent. When pressure is applied to a cubic foot of: gas, 
it diverts from the true gas law and is compressed, 
Usually at the same time that the gas is compressing, 
the temperature is increased, which compensates to a 
large extent for the amount of compressibility that 
the gas has due to the expansion caused by its tem- 
perature increase, and only in unusual circumstances 
where gas is being measured at extremely high 
pressure and low temperatures is the error caused by 
the compressibility of gas severe ; therefore, the prob- 
lem of compressibility factor does not offer any un- 
surmountable problems to the engineer in measuring 
wet gas. 

Figure 1 represents a sample of fairly rich wet gas 
and for simplicity of operation, a graph has been 
applied to this gas and all of the compressibility 
equations have been calculated and graphs run at 
various temperatures and pressures. At 80 degrees 
temperature and 2000 pounds pressure, the super- 
compressibility factor is 1.155, while at 180 degrees 
temperature and 2000 pounds, the factor is 1.074. In 
Figure 2 relatively dry gas is taken into considera- 
tion. At 2000 pounds the super-compressibility factor 
of the same gas, after extraction of the gasoline and 
light hydrocarbons, has been reduced from 1.155 to 
1.125 at 80 degrees temperature, and at 180 degrees, 
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FIGURE 2 
Supercompressibility curves for Td gas high pressure Absorber No. 2, 
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z 
Volume percentage: Methane 95.74, Ethane 2.67, Propane 1.06, Iso-butane 0.21, Iso-pentane 0.05. Total 100 percent. 
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the compressibility factor has been reduced from 
1.074 to 1.058. From these two graphs it is easily seen 
that considerable error can be encountered in the 
compressibility of gas if the temperature is low and 
the pressure is high, but if the temperature increases 
and-the pressure remains constant, the error is sub- 
stantially lower. 

Chart accuracies are an important factor in ac- 
curate flow measurements regardless of operating 
pressures. Charts for any make of meter should be 
held to very close tolerances. This would be equiva- 
lent to having all charts printed from one master 
plate. 

In the calibration of flow-recording instruments, 
identical travel for the various pressure and differen- 
tial ranges is imperative. Charts should be concentric 
in both the printing and punching so that proper 
zeroing and testing of instruments can be accom- 
plished without taking into account the average con- 
ditions in the field. Apparently, the seven-point chart, 
which is made of heavier paper, is more suitable for 
all operating conditions than charts made of lighter 
paper. 

Chart reading also has a definite bearing on flow- 
measurement accuracy. After the charts are once re- 
corded, the reading is sometimes referred to as an 
accounting procedure. The three methods most com- 
monly used for reading charts are the following: 
Observation, planimeter and integrator. The first two 
methods are satisfactory for rough operating pur- 
poses, but are fundamentally incorrect if the pressure 
and differential of the flow recorded show an appreci- 
able amount of fluctuation. The integrator is con- 
ceded to be the most accurate method of reading 
charts. It is also much faster and eliminates possible 
disputes in chart calculations which so frequently 
arise from charts read by other methods. 

Flow-meter measurement is a problem in which 
a number of errors can occur; therefore, each step 
which will eliminate these possibilities is a definite 
improvement toward accomplishing measurement 
perfection. 

The four factors: Density of the gas, pulsations in 
the lines, deviation from the true gas law. and cor- 
rect reading of the charts, probably contribute more 
to the various problems and errors encountered in 
wet-gas measurement than any other thing. 

In measuring wet gas at high pressures, princi- 
pally gas that is distillate-bearing, a retrograde 
phenomenon is encountered that has taused trouble. 
Briefly, when this form of measurement was entered 
into, difficulties were encountered caused by hydro- 
carbons going out of the solution and liquid accumu- 
lating behind the orifice plate. Several methods were 
introduced at that time, one being that horizontal 
meter runs were quite satisfactory provided weep 
holes were bored in the bottom part of the orifice 
plate to allow the condensate to emit through the 
orifice plate, which would eliminate to a great extent 
the restricted area on the up-stream side of the orifice 
plate. This condition has happened in many cases and 
has affected the measurement materially. 

Another method to correct the effect of condensate 
on the up-stream side of horizontal meter runs was to 
use vertical-type meter runs. This method has been 
pretty well accepted as standard where wet gas at 
high pressures is being metered. In horizontal meter 
runs, however, it has been found that in most all 
cases where condensate is built up behind the orifice 
plate, usually there has been a marked decrease in 
pressure from the well head to the orifice connection, 


and naturally, when. the pressure is reduced on this 
type of gas, condensate will form, If the pressure is 
maintained at well-head pressure as far as the down 
side of the meter run, it is reasonable to assume that 
very little condensate will accumulate.in the meter 
run, and accurate measurement ¢an be obtained by 
the use of horizontal meter runs and they are, under 
this type of operation, just as satisfactory as vertical 
meter runs. 

Another problem that has been encountered in 
high-pressure-gas measurement, and is usually mul- 
tiplied to a great extent if the orifice plate and meters 
are close to the well, is the cutting action of sand 
usually emitted from a high-pressure condensate well 
when the rate of flow is materially stepped up as it is 
in some cases. This cutting action takes place to a cer- 
tain extent constantly on the orifice plate in the line 
from a high-pressure gas well, and of course, the 
closer this plate is to the well, the greater the cutting 
action. A number of errors in measurement have been 
traced directly to the fact that the orifices, as sized 
in the various meter runs, have been enlarged due 
to this cutting action. When they were removed and 
new plates installed, the plant balance came back to 
a balance where very little error was encountered. 

There is no predetermined time when orifice plates 
should be measured and checked. The operator of the 
field has a better knowledge of this,condition than 
anyone, as he knows the rate of flow, the irregulari- 
ties in measurement and peculiarities in wells and 
sands from which they are producing, but it might 
be well to bring out that this one small thing has in 
many instances caused errors in gas measurement in 
Gulf Coast cycling plants. 

When measuring wet gas at high pressures, due to 
the hydrate point of the various hydrocarbons at 
elevated pressures, considerable trouble has been ex- 
perienced even in the South Gulf Coast, due to the 
freezing of meters. Numerous corrective measures 
have been taken to eliminate this trouble. Seal pots 
where glycerine or other non-freezing solutions have 
been used in order to eliminate the hydrates forming 
in the meters and cutting off the differential across 
the meter. Some of these methods, of course, have 
merit, but it is difficult to use any non-freezing seal- 
pot liquid without the same finally being contami- 
nated and displaced with gasoline or connate water. 
It has been found that the best solution for eliminat- 
ing hydrate freezing trouble on high-pressure-gas 
meters, principally in recycling plants where the 
meters are close to the wells and the wells are flow- 
ing from a deep horizon which is relatively hot, is to 
install an insulated house over the meter run, and if 
necessary, install fins to radiate the heat. These 
should be tacked to the outside surface of the meter 
run inside the meter house. It has been found that, 
where 135-degree gas is coming from the ground with 
a well-insulated and well-radiated meter house, the 
temperature inside can be maintained as high as 125 
degrees, at which temperature .very little hydrate 
trouble can be expected. These meter houses are rela- 
tively inexpensive. A door should be provided for 
changing charts, and the upper half of the house 
hinged so that it may be unbolted and pulled away 
from the meter so that it may be serviced. The bot- 
tom section of the house should be permanently at- 
tached to the meter run as it would only be necessary 
to remove this in the event plate changes were neces- 
sary. Then, in addition to the insulated house, the 
accepted practice now is to use in the seal-pots of 
the meter condensate that is the same as in the gas. 
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DESIGN FOR EFFICIENCY IN. 


A Routine Control Laboratory 


W. C. ALBERT 





Technical Assistant, Standard Oil Company of New Jersey, Louisiana Division 


Lae average refinery routine control laboratory is 
created by moving the necessary equipment into 
whatever kind of building happens to be available at 
the time, and adding equipment and possibly an an- 
nex as the need arises; few such organizations have 
the chance to plan their buildings from the ground 
up. The personnel of the Baton Rouge Refinery Lab- 
oratory, Louisiana Division, Standard Oil Company 
of New Jersey, was, however, placed in just that en- 
viable position when it became evident, as plans 
grew for the expansion undertaken by the company 
as a part of the war effort, that the space and man- 
power available for testing and control work would 
be totally inadequate. Lack of suitable space for addi- 
tions to the old laboratory building made the con- 
struction of an entirely new building necessary and 
brought to M. B. Amis, chief chemist, and members 
of his staff the opportunity to lay out their working 
space, at least temporarily, just as they wished. The 
arrangement of the various rooms within the main 
building and the selection of furniture was left en- 
tirely to the laboratory personnel so that the exact 
requirements peculiar to this type of work could 
be met. 
Function and Organization of the 
Refinery Laboratory 


The function of the laboratory described here is 
strictly one of routine control ; research and technical 
service work are done by other groups within the 
company organization. The considerations involved 
in the construction of the building therefore apply 
only to this one type of work. The laboratory has a 
total of 168 workers, 104 of whom are analysts and 
testers. The organization is broken down into smaller 
groups which are listed below, with a brief descrip- 
tion of the type of work performed by each: 

1. Light Oil and Fuel Oil Group. 

The usual physical tests on gasolines, solvent naph- 
thas, kerosine, tractor fuels, gasoils and residual 
fuels, including API gravity, ASTM distillations, 
viscosities, vapor pressures and the like. 

2. Asphalt Testing Group. 

All tests on asphalts and road oils and, in exception 
to the general rule, a certain amount of experimental 
work related to the development of special grades. 

3. Gas Analysis Group. 

All light hydrocarbon analyses including low-tem- 
perature Podbielniak distillations, Orsat analyses, 
specification testing of butadiene, heating values, and 
spectrometric analyses. 

4. Lubricating Oil Group. 

The usual physical tests on lube oils. 

5. Analytical Group. 

This group performs more or less chemical tests on 
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all products and a wide variety of other tests and 
special analyses such as identification of deposits 
from the operating units. Some idea of the variety 
of the routine work performed by this group may be 
formed from the following very incomplete list: 

Tetraethyl lead in gasoline. 

Plant acid for carbon, acidity, water. 

Salt in crude. 

Sulfur determinations, “bomb,” and “lamp.” 

Oxidation stability tests on lube oils. 

Propylene in ethylene. 

Oxidation stability of aviation gasolines. 

Type analysis of gasoline (aromatics, naphthenes, 
paraffins and olefins). 

Wax testing. 

Grease analyses. 

Corrosion tests. 

Gum contents on gasolines. 

Stability of residual fuels. 

Stability of distillate fuels. 

No mention has been made of the knock-testing 
group, which also comes under the supervision of 
the refinery laboratory. This group was adequately 
housed in a separate building (as it should be) when 





From 1909— 


Ben Higginbotham, recording reminiscencies of 
growth of the laboratory which kept pace with the 
refinery at Baton Rouge in a recent issue of “The 
Stanoclan,” employes’ publication, collected data 
from which Bon Dickey drew the accompanying 
sketch, and from which Higginbotham wrote: 








The first laboratory was a 16 x 16. 


| 

| 

“The first laboratory at the refinery was a 16x 16 
frame building which was situated near the old 
“Dixie” gate. Alphonse Scheidecker, a native of 
Alsace-Lorraine, and a very able man, had come 
from Beaumont, Texas, to be the first chief chemist, 
and Mac Anderson (Docks) had come from Van- 
derbilt University to be his first assistant and 

helper. 

“Mr. Anderson did double duty as oil tester and 
first-aid man, and, when the laboratory was estab- 
| lished on its old site in 1910, he had one room set 

aside which served as a combination chief chemist’s 
office, sulphur-determination test room and hos- 
| pital.” 
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FIGURE 1 






FIGURE 2 


Floor plan of the control lab- 
oratory, Baton Rouge Refin- 
ery. Sketches at the top and 
bottom of the page show ar- 
rangement of the two floors 
and provision for convenient 
sample distribution. 


Light oil and fuel oil section. 
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the new structure was proposed and did not enter 
into this problem. 

One of the first considerations in laying out the 
new laboratory was the problem of sample distribu- 
tion. In an average day somewhere around 1200 sam- 
ples are received, calling for perhaps 3500 individual 
tests. After tests have been made the discarded sam- 
ples must be picked up and sent either to the bottle 
cleaning rack or to storage. Perhaps the easiest solu- 
tion to this problem would be a one-floor building. 
Since lack of suitable space for construction made 
necessary the two-story structure, however, the fol- 
lowing arrangement was worked out: 

1. The first floor was given over entirely to 
laboratories, storeroom, and sample-receiving 
room in order to minimize the number of sam- 
ples that would have to be moved to the second 
floor, which houses all office space and remaining 
laboratories. 

2. All samples are received in a central room, 
sorted and placed in small trucks for distribution 
to the appropriate group. A dumbwaiter served 
from this room opens into the central corridor on 
the second floor. The trucks are kept in the lab- 
oratories as receivers for discarded samples after 
tests have been made and are then rolled back to 
the receiving room for disposal. 

In choosing the groups to be located on the first 
floor, consideration was given to a number of factors. 
The Light Oil and Fuel Oil Group receives many 
more samples than any other and was a logical 
choice. The Asphalt Group was placed here to avoid 
asphalt spills over a. wide area of corridor. Safety 
dictates made a first-floor spot for Gas Analysis 
Group a necessity. 

The layout of the laboratory benches is shown in 
Figure 1. It will be noted that all benches butt against 
the outer building walls. There are some objections 
to this arrangement from the standpoint of ease of 
movement from one working aisle to another, but 
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FIGURE 3 


Vapor-Pressure table. Baths 
are set in cabinets with tops 
flush with working surface. 


the very nature of routine work makes it unnecessary 
for the majority of the testers to move about to any 
extent. The saving in space therefore overbalances 
the slight convenience of having passageways at 
both ends of the tables. Emergency exits from any 
working aisle are provided, however, for use in case 
of fire. 

Every petroleum chemist knows that the tests 
made today may be replaced by others tomorrow 
and that new ones are being added constantly. In 
order to provide a maximum of flexibility, therefore, 
special benches were avoided as far as possible. 
There were a few instances, however, of equipment 
requiring tables lower than the standard 36-inch 
type and other cases where convenience and the 
prospect of permanence permitted the design of spe- 
cial units. Some of these special units are shown in 
the accompanying photographs. A general view of 
one of the larger laboratories is shown in Figure 2. 

All service lines were brought into the building 
from the rear, through the storeroom and at a level 
about three feet below the second floor. The lines 
hold this level throughout the building and services 
are distributed to the individual tables by branch 


-lines dropping to those on the first floor and rising 


underneath the second floor benches. The location of 
the lines in full view under the first floor ceiling maj 
appear as a disadvantage, but the resulting ease of 
making repairs and such changes as are necessary 
from time to time more than overcomes this objec- 
tion, particularly in 4 laboratory where lengthy shut- 
downs may cause expensive reductions in quality of 
refinery products. Services available include hot and 
cold water, gas, air, steam, 110 volt a.c. and vacuum, 
the latter supplied by a steam jet for the entire 
building. 

A view of the exterior of the building is shown in 
Figure 5. The structure is of red brick, with rein- 
forced concrete beams and pillars used throughout in 
place of structural steel because of wartime restric- 
tions. For the same reason roof trusses and beams are 
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of heavy timber. Inside walls are of tile, plastered 
and painted, with the corridors finished to a height of 
five feet in a decorative glazed tile. The ample win- 
dows are of heat-absorbent blue glass, designed to 
reduce radiant heat from the sun. All hood blowers 
are located in the attic and exhaust through three 
large vents in the roof. A blower located on the first 
floor, supplies heated and filtered air to replace that 


FIGURE 5 
This view of the laboratory is 
nto evidence that conditions © 
restricted choice of materials. 4 
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FIGURE 4 


Viscosity table. Note switches 
in apron rail controlling elec- 
.tric timers on reagent shelf, 


exhausted by the hoods during the colder months. 

No attempt is made here to state that the ideal 
refinery laboratory has. been evolved, since every 
such laboratory must be designed to meet the needs 
peculiar to the refinery which it serves. The building 
does, however, meet the needs of the Baton Rouge 
organization and is a source of considerable pride 
and satisfaction to the laboratory staff, 


















Siding Bearings 
tor Hot lowers 


And Tanks 


WESLEY H. BLANK 
Consulting Engineer 


‘Ene article in the PeTroLeuM REFINER for Febru- 
ary, 1944, by Samuel Garnett on the “Design of 
Foundations for Elevated Towers” was most ably 
explained and meets the common problem of struc- 
tural engineers engaged on petroleum, rubber and 
chemical plants. There is, however, one phase not 
touched upon and that is “temperature stresses” due 
to hot towers. 


General 


Usually towers rest either upon lugs bracketed to 
the shell or upon a continuous stiffened flange ring, 
or may have an extension skirt of steel with a base 
ring. Where a skirt of some length with plenty of 
freedom for air circulation exists, the radial tower 
expansion may not be appreciably realized at the 
skirt base. In this type of construction very low 
stresses occur upon sliding bearings. However, those 
towers which rest upon foundations directly through 
lugs or base ring angles, and which are integral with 
the hot shell are definitely under radial and horizontal 
expansion movement at the supports. This move- 
ment is outward as the shell heats up and inward as 
it again cools down. 

The base ring when bolted directly to concrete 
would bear upon a hard grout surface. No movement 
will occur until after the “steel on smooth concrete” 
friction factor has been overcome. This factor will 
be possibly 20 percent of the vertical weight of the 
tower. If sole plates cut to match the base ring are 
introduced, the friction could be reduced to a range 
of 13 to 15 percent for “steel on steel.” These per- 
centages are still high and also the resulting frictional 
force of resistance which equals the product of the 
particular frictional coefficient times the operating 
weight of tower—as distributed upon each lug or 
uniformly if such be the case. (F =k x W.) 

Up to the released point of frictional resistance 
the shell of the tower undergoes temperature stresses 
equal to the restraint against free expansion at the 
base. After the resistance of the base supports is 
broken the shell is free to expand and the entire tower 
slides imperceptibly over the supports. There always 
exists the frictional resistance which creates direct 
and bending stresses in the framework supporting 
the lugs or base ring of the hot tower. 
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Example 
Let us assume a certain evaporator weighing 
200,000 pounds operating weight and which has a 
differential of 700 degrees temperature. The shell is 
supported equally at 4 lug points. (Steel on steel). 
The friction at each lug will equal %4 X 200,000 
< .15 = 7500 pounds. 
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FIGURE 1 iF 
Elevation of Support Half Top Pian 


The top plane ABCD of the support will be re- 
quired to take direct stress and shear. In case of a 
mass concrete mat, the concrete is in ring tension 
due to expanding forces equal to 3750 pounds. 


Houdry Cases 


All hot towers and cases do not resolve their re- 
actions and frictional forces as simply as in the 
example preceding. Let us consider the “Houdry 
Catalytic Cracking Case” which may operate under 
a 800° temperature differential. Because the internal 
construction of the case does not produce equal 
distribution around the circumference of the shell 
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and hence develops different reactions on each pair 
of diametrically opposite supports, the frictional 
resistance at each pair of supporting points will 
differ. The load distribution, shown in Figure 2, 
depends on the orientation of the case with regard 
to the axis of the case structure. The figures given 
are percentages of total case weight on each support. 

The framework in- 
dicated is the usual 42% 

. - 
adopted construction 4 
for supporting these 
heavy cases, 

Short Beams ef, gh, 
ij, Ik, are under hori- 
zontal bending and di- 
rect stress. 

Main Beams ab, be, 
ed, da, are likewise A 
similarly stressed due 43% 
to frictional forces of 
different magnitudes. pasos 
As this entire frame is very rigidly connected and 
totally encased in concrete it becomes a rigid frame 
with end joint moments. 
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Details of Bearings 


Cases or heavy towers supported at lug points or 
ring flanges bear on castings bolted to the sub- 
structure frame. The lug or ring is ribbed back to 
the case shell to resist bending. The lug does not, 
however, bear directly upon the casting, but a special 
low friction bearing plate is sandwiched in between. 
Such a plate is of bronze with entire surface covered 
with trepanned holes filled with graphite sticks and 
both faces greased with a graphite lubricant. The 
stick lubricant area reduces the metal contact surface 
and the coefficient of friction is claimed to be as low 
as 5 percent, but 7 percent is the usual design factor. 

To direct the slide radially, the plate has a raised 
running bar which slides in the keyway grooved 
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radially in the contact face of the shell supporting 
lug; and at the bottom of the plate to form a lock 
with the casting, the running bar on the plate sets 
a groove planed in the thick top plate of the 
tasting at right angles to the upper keyway. 
course great accuracy is necessary in placing 
the castings on the supporting frame, so that they 
are dead level, truly aligned and exactly located. 
Figures 3, 4, and 5 show generally, the case upon. 
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a steel frame support ; details at the vee support ; and 
the special low-friction sliding plate. ne successful 
make of plate is called “Lubrite.” 


Horizontal Tanks 


Horizontal tanks under high temperature, espe- 
cially the salt storage tanks in Houdry units, have 
much expansion both longitudinally and diametri- 
cally. These tanks rest upon their lugs and slide on 
“Lubrite plates” keyed to castings. The direction 
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of keying is determined by running a line from the 
center point of fixity to the bearings. The stresses 
set up are all outward or all inward with diametri- 
cally opposite groups balancing. Tension or compres- 
sion is set up in the top frame members. 
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One last structural point of importance is the 
moment in the castings carried down to the supports 
of these castings due to (a) Horizontal friction force 
at top surface, and (b) Eccentric vertical forces on 
offset castings required to get clearances from the 
shell to allow for shell insulation and fireproofin 
of the steel supports with concrete. (See Figure i) 

Final 

No attempt has been made to cover all forms of 
temperature movement of towers and tanks at their 
supports. Neither has consideration been given to 
the effect of large pipes connected to the ends and 
sides of long hot towers. Where stairs and platforms 
are used in conjunction with towers for servicing 
manholes to bubble trays or for access to pipes and 
valves, careful thought to adequate vertical sliding 
details must be given at points where the tower and 
stairwell shaftway tie in together. 

In the more recent fluid cat cracker type of 100- 
octane plants the big unit has Several ingenious 
methods. of taking horizontal and vertical tempera- 
ture movements. It is sufficient to state that no 
support can be considered fully investigated for 
safety until all hot equipment has had its temperature 


expansion effects traced and duly allowed for. 
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Wrierizn or not the distillation section of a 
gasoline plant is operated at maximum capacity, the 
load can be reduced materially by removing ethane 
and methane from the rich oil by stabilizing the ab- 
sorption medium as it travels through the heat- 
exchanger phase of the circuit. Stabilizing the rich oil 
does not mean that vent tanks are employed to re- 
lease vaporized fractions, but that the fat oil is frac- 
tionated, removing the major portion of the unde- 
sirable fractions which may have been dissolved in 

“the mineral seal. 

Such a method has been worked out by one of the 
larger companies on the West Coast, resulting in a 
much more satisfactory still operation, The method 
involves use of a bubble column set into the rich-oil 
stream between the counter-current heat exchangers 
and the usual steam-heated preheater. Operation of 
this tower requires no additional pumps, nor heat 
input other than the normal heating of the rich oil as 
it flows through the shell-and-tube heat exchangers. 

The gasoline plant in which this process has been 
installed is equipped with facilities for handling the 
gas from sub-atmospheric to pressures sufficiently 
high to introduce residual fuel into transmission lines. 

The process employed to extract gasoline from the 
rich field gas is of the absorption type, using a battery 
of absorbers in parallel, operating at 200 pounds, 
gauge, in the second stage of compression. The rich 
oil vents through instrument control from the bases 
of the absorbers directly to the exchangers at an 
average temperature of 75° F. The 22-tray bubble 
tower is set into the flow line of the rich oil so as 
to receive it before it enters the preheater, so that 
ethane and methane will flash off as they would nor- 
mally do as the oil entered a vent tank. With vent- 
tank operation, all of the vapors thus released would 
flow directly to the still. Obviously, some desirable 
fractions are released in the bubble column, but these 
are teturned to the base of the column because of 
reflux applied to the top of the rich-oil stabilizer. 

Since the rich oil from the base of the absorbers 
averages 75° F., and the rich oil after passing through 
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Removing Undesirable Fractions trom 
Rich Oil Lessens Load on Stil 
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Rich-oil stabilizer 
unit shown to right 
of the plant towers. 











the heat exchangers runs about 210° F., some of the 
cold rich oil operates to reabsorb the desirable frac- 
tions which normally would flow from the top of the 
column. Instruments on the control board near the 
rich-oil fractionator record operating conditions and 
allow the required quantity of cold rich oil from the 
absorbers to pass to the reflux nozzle of the sta- 
bilizer, to control the composition of the vapors 
which are released from the top of the column. 

As all of the gas which cannot be converted to 
natural gasoline or liquid gas is salvaged for fuel, the 
rich-oil-stabilizer discard is piped to the intake of the 
compressors and returned to the absorbers so that, 
if any quantity of C, and C, fractions are released 
from the stabilizer they will be reabsorbed when 
again contacted with the lean oil. 

This system permits a high ratio of cold lean oil 
to be pumped to the absorbers so that all of the de- 
sirable fractions are recovered, and removes unde- 
sirable fractions dissolved in the absorption oil so 
that only a trace of ethane and methane can be de- 
tected in the condensate from the gasoline condensers. 
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Bank of shell-and-tube heat 
exchangers (in center) wi 

two-inch piping at the base 
of absorbers (extreme left) 
which handle split stream 0 
cold rich oil to stabilizer 
for rich-oil fractionation. 
Instruments shown are_ 

control of this operation. 
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Conventional oil absorption and distillation unit. 


Replication of Unit Operations to. 


Fractionation and Other 





Vaporization Processes 


PART 14 
Application of the Kremser Method to the Design of Oil Absorbers 


R. L. HUNTINGTON, University of Oklahoma 


= conventional oil absorber is a vertical bubble- 
plate tower in which the gasoline constituents are 
extracted from the gas stream by a descending 
counter-current flow of oil. Although the combination 
of trays, caps and downspouts has come into high 
favor, recent improvements in packing rings indicates 
that this form of baffling will regain at least part of 
its former standing as a means of bringing about 
intimate contact between gas and its absorbing 
medium. Perforated plates offer considerable promise 
due to certain recent improvements in their design. 


The Bubble Plate Tower 


The two principal factors to be considered in the 
design of the bubble plate tower are: 

1. Provision of ample flow capacity for the oil and 
§as streams so as to prevent liquid hold up and 
entrainment.}:5 67 
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2. A fairly close approach ,toward equilibrium 
between the gas and oil on each bubble plate. 

To take care of factor No. 1 calls for: 

a. Adequate down-spouts wherein the entrained 
vapor can free itself from the oil froth which is 
formed as the oil flows across the bubble caps. 


b. Liquid seals at the base of the down-spout to 
prevent the flow of gas upward through the down- 
spout. 

c. A tray spacing of 20 inches or more, generally 
24 inches, between successive plates, in order to 
reduce entrainment or the mechanical carrying of 
liquid droplets upward from plate to plate.’57 

Factor No. 2 requires the following considerations: 

a. Placement of bubble-caps in staggered rows so 
as to reduce the tendency for the oil to channel across 
the plate. 

b. Proper height for the overflow weir in order to 
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give the rising gas stream a sufficiently deep body 
of oil to penetrate on each plate. 

c. Ample velocity through the slots to provide 
intimate contact between the gas and oil, however, 
the velocity must not be so high as to cause the 









ever, the oil is to be pumped directly to the stil] 
through séveral heat exchangers and a superheated 
steam preheater to the stripper where the rich oil 
enters at 375°F. The pressure in the base of the 
stripper is to be 50 pounds per square inch absolute 
and the temperature will have fallen to 350°F. due 


















































































































friction loss in feet of fluid to approach the equivalent tem Thi 
head of oil and froth in the down-spout. to vaporization of the gasoline constituents. The lean ther 
; : oil is to leave the stripper with’ the same normal ben 
An Absorber-Stripper Design Problem pentane content as the oil which was fed to the . 
The Kremser* absorption factor chart (Figure 3) absorber. The number of actual plates will be 8, (4 
(as revised by Souders & Brown) can also be used having an efficiency of 62.50 percent or an equivalent 
in the design of a stripper or still where the natural of 5 theoretical plates. The problem is to determine 38 
gasoline is removed from the absorption oil with the amount of steam required per gallon of rich oil 
steam. This chart is based on an algebraic derivation bring about the desired results. a 
in which a material balance is made around “n” Solution: I (Absorber) 
equilibrium plates. A number of simplifying assump- The absolute pressure in the absorber will be 40 Tl 
tions are made among which are: ; pounds plus atmospheric pressure. At an altitude of ff feet 
1. The volume of residue gas is substantially the 3000 feet above sea level the barometric pressure can f oil t 
same as the raw gas volume. ; be estimated by integrating a perfect gas column of § that 
2. The ratio of L/V or mols of lean to mols of lean that height as follows: 
gas is a constant for the absorber as well as the ratio 
of V/L mols of steam to mols of lean oil for the f Pdv = RT In. P,/P: = ft. of fluid : 
ah Sahl ead ‘ dditiv Where R = 1544/29 for 1 Ib. of air 
3. The liquid volumes are additive. x = ae, temp. Assume 60° F. or 520° Absolute 
1 = Pressure at sea level = 14.7 Ibs./sq. ‘in. 
The Absorber P; = Pressure at 3000 ft. elevation Th 
An absorber containing 24 actual plates of 66-2/3 Substituting into the integrated form: See 
percent efficiency is to process a rich gas from some 1544 “7 p 7 
flowing oil wells. Ninety-five percent of the normal wi a 14.7 me 
, °° xX 520 XK Ine = 3000 
_ pentane in the raw gas is to be absorbed. The absorp- 29 P; back 
tion oil has a specific gravity of 0.8 and a molecular P. = 13.05 lbs./sq. in. absolute at 3000 feet elevation “aig 
Absorber Calculations a 
(See definition of terms below) he g 
are re 
Absorption . steam 
: b actor reduc: 
Equilibrium Vapor Yusi—yi Yosi—yi Per 1000 Per 1000 
Mol. Vaporization Pressure A=— — Cu. Ft. of Cu. Ft. of the lo 
Frac K =y/x vk Raw Gas Raw Gas conde 
RR S82 70 7800 143.5 0.00413 0.00413 0.00413 3.40 hl 
oe at 10 : 3.9: (0289 0289 ‘00: paiegt 
0 ing th 
aa high 











weight of 180. Temperature of absorber = 90°F. 
Gauge pr.—40 lb. Altitude above sea level==3000 feet. 
Analysis of the rich gas is as follows: 


Component (% by vol.) 
CH, = 82 
C.He = 5 
C;H; = 3 
Iso C,Hw =] 
N C.Hw = 3 
Iso CsHu = 1 
N C;sHu +t == 5 


The dry oil being fed to the top of the absorber has 
a vapor pressure of 90°F. of 2.2 millimeters of mer- 
cury due to the presence of a little normal pentane 
remaining in the oil. 


1. Calculate the gals. of lean oil/1000 std. cu. ft. dry gas. 
2. Calculate the composition of the dry gas. 
3. Calculate the gals. of lean oil/1000 std. cu. ft. rich gas. 


The Stripper 


The rich oil from the absorber is sometimes 
flashed into a low-pressure vent tank so as to cause 
a large percentage of the dissolved methane to be re- 
leased thereby reducing the load of non-condensable 
gases on the still and condenser. In this case, how- 


116 


{112} 





Total Pressure (7) = 53 lbs./sq. in. abs. 
Theoretical plates = 24 K 2/3= 16 


ews: ° Fae eye 
PXes — 760/14.7  —*45:1.7 












2.2 
Y= 31.7(53) = .0008 





TY. = PXces 







Evaluation of theoretical fraction to be absorbed: 













Yer—y:  .05—.0025 _ 
yee ee 0.965 for N CsHis. 
sae = 0.95 (Actual fraction of N C; to be absorbed) 






By referring to the absorption factor chart (Figure 
3) the theoretical fraction (0.965) is read across hort 
zontally to the 16 plate line and then downward to 
the absorption factor 









(a=-vie)- : 
A= = 1.07 

bs _Ibs 

From this relationship, ,, t Gal: 

L/V=KA= ge 1.07 = .289 

- : 3 Where 1 

This relationship L/V is a constant for this pat 18 

ticular condition, therefore the absorption factors § 833 x 
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for the other hydrocarbons can be obtained by divid- - 


ing L/V==.289 by the respective values. of K. 


mols lean oil 
mols of dry gas 





L/V = 


This relationship is not used by plant operators 
therefore it must be converted over into gallons of 
lean oil per thousand standard cubic feet of dry gas. 





289 mols & 180 (lbs./mol.) 
( 0.8 X 8.33 Ibs./gal. 


380 (std. cu. ft./Ib. mol.) 





= 8.25 gals./380 std. cu. ft. of gas 


21.7 gals. of lean oil 
1000 std. cu. ft. of dry gas 





1000 
or 380 X 8.25 gals. = 


The gallons of lean oil per thousand standard cubic 
feet of rich gas will be smaller than the ratio of lean 
oil to lean gas by the ratio of the lean gas volume to 
that of the rich gas. This ratio will therefore be 


20.02 gals. lean oil 
1000 std. cu. ft. rich gas 





21.7 X .9238 = 


The Stripper 


The still is a bubble-plate tower (Figure 1) con- 
sisting of two sections. The upper half is the de- 
phlegmator and the lower, the stripping section. The 
function of the dephlegmator is that of knocking 
back the absorption oil which is vaporized in the 
stripping section, through the refluxing of raw gaso- 
line over the top of the tower. The stripper reverses 
the operation of the absorber in that it drives out 
the gasoline and other lighter hydrocarbons which 
are recovered in the absorber from the raw gas. Live 
seam generally is used as a stripping agent as it 
reduces the partial pressure of the hydrocarbons in 
the lower part of the still; furthermore the steam 
condenses readily in the upper portion of the de- 
phhlegmator and also in the condenser thereby bring- 
ing the partial pressure of the hydrocarbons back to 
ahigher level for ready condensation. 


The partial pressure of the steam in the still varies 
from substantially 50 pounds in the base of the 
stripper section to 29.4 pounds at the base of the 
dephlegmator. The partial pressure is obtained by 
considering the ratio of steam to hydrocarbon vapors 
at any point in the tower. From the above calcula- 
tions it is seen that there are 0.405 mols of steam per 
mol of lean oil and 0.221 mols of dissolved gases per 
0.779 mols of lean oil. For every .405 mols of steam 
there would be 0.221/.779 mols of dissolved gases or 
0.283. The volume of mol fraction of the vapor space 
at the base of the dephlegmator which would be 
occupied by steam, would be .405/(.405-+-.283)==.588. 
From the standpoint of vaporization, the rich oil 
would flash off its vapors to the same extent provided 
no steam were used but the total pressure on the still 
would have been lowered to 50—29.4==20.6 lbs./sq. in. 
absolute. Effective condensation of the raw gasoline 
vapors could not be obtained at such a low total 
pressure, by means of atmospheric cooling water. 


About 25 years ago, a few natural-gasoline-plant 
operators considered the use of some stripping agents 
other than steam for denuding absorption oil. It was 
thought that dry residue gas might be as effective as 
steam and that it could be obtained at a much lower 
price. The folly of such an idea was soon shown up 
when it was found that the overhead vapors were 
non-condensable and that the gas had been brought 
back to substantially the same composition as it was 
when it had first flowed into the absorber. 

A combustion stripper and dephlegmator operat- 
ing in series is shown in Figure 2. Some companies 
claim that more economical operation can be obtained 
by refiuxing water over the dephlegmator thereby 
creating an internal gasoline reflux. 


Variations in Absorber Operations 


With changing markets and variations in price 
schedules for different products, the natural gasoline 
manufacturer must keep in step by increasing the 
efficiency of the absorption system when prices are 


Stripper Calculations 


















































&—Xa 0.1380 — .00325 
> ~~  Qige0 





Stripping factor (S) for-0.976 and 5 theoretical plates = 1.86 








V S . 
[== re = 0.405 mol8:.of steam/mol. of lean oil 
lbs.ofsteam  405X18 _ pe. 3 
Gilani” meer Ss 
(8.33 X .8) 


Where 18 = Ibs. of water per Ib. mol. 
180 = Ibs. per mol. wt. of oil 
833 x .8 = wt. of gallon of oil 
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= 0.976 (Actual fraction of N pentane to be stripped out of rich oil) 


Stripping Ratio of Actual Theo. Fraction 
Factor Mols. Stream Frac. Stripped Stripped 
VK ——_—-_ Xe—Xn Xe—Xn Mols. 
Rich Oil Ss =—— Mols. Lean K - Stripped 
Mols. Mol. Frac. L Oil 350° F. 50 Xo Xe—Xo Out 
.004 .0116 243.00 0.405 600 1.00 1.00 .004 
.0009 .0026 10.12 0.405 25 . 1.00 1.00 .0009 
.0032 .0093 5.06 0.405 13 1.00 1.00 .0032 
.0025 .0073 3.24 0.405 8 1.00 1.00 0025 
.0101 .0294 2.83 0.405 7 1.00 1.00 .0101 
.0080 .0234 2.03 0.405 5 .982 982 .0078 
0474 .1380 1.86 0.405 4.6 .976 976 . .0462 
.2670 .7790 31 0.405 0.76 31 31 .0828 
2.2 r . 
X= Bix 517 7 .00325 (mol. fraction of N pentane inleanoil) high. This result can 


beaccomplished 
either by lowering the 
temperature of the ab- 
sorption oil and raw 
gas or by raising the pressure on the tower, ¢.i., 
within the pressure range from atmosphere up to the 
inversion point of the retrograde region. Above this 
point the opposite effects may be experienced. 


Effect of Pressure Changes 
A marked reduction of oil circulation can be real- 
ized by increasing the pressure in the absorber, For 
example (See Figure 4) the oil circulation in gallons 
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FIGURE 2 p 
A two tower stripper-dephlegmator still unit 
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per 1000 standard cubic feet of residue gas must be 
increased from 6 gallons up to 65 gallons if the pres- 
sure is lowered from 200 pounds down to 20 pounds 
per square inch absolute. Gasoline plants operate as 
a rule with 40 to 50 pounds gauge pressure on the 
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absorbers unless there is a demand for high pres- 
sure such as a remote market for the dry gas as fuel 
or for gas lifting of oil wells in the field. In other 
words the additional cost of compressing gas to a 
high level offsets by far the saving in oil circulation 
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Absorption factor chart. 
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O/L CIRCULATION IN GALS. LEAN O/L 
PER 1000 STO. CU.FT- ORY GAS 





20 JO 40 50 60 


FIGURE 4 


Effect of pressure on oil circulation (below retrograde region). 
Constants—Temp. — 90° F. Theo. plates = 16. 
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costs such as steam for stripping and for pumping 
the oil. 

The reduction in the temperature of the absorption 
oil is often the most economical method of increasing 
the efficiency of an absorber. The oil should be cooled 
to within 10°F. of the circulating water and the water 
within 5 to 10°F. of the wet-bulb temperature. For 
further refrigeration it is customary to use propane 
or butane as a means of heat removal.* In figure 5 
it is shown that an oil circulation of 12 gallons per 
thousand cubic feet of lean gas at 60°F. is just as 
effective as 30 gallons per thousand cubic feet at 
110°F. 

Number of Theoretical Plates 

By increasing the number of bubble plates in the 
tower, the oil circulation can be materially reduced. 
For example, in Figure 6A, it is easily seen that 
whereas 41 gallons of oil per thousand standard cubic 
feet of dry gas are required for a 4-plate tower, only 
22 gallons are needed for a 16-theoretical-plate ab- 
sorber. The most economical tower to build will, of 
course, depend upon the relative value of the gaso- 
line to be marketed and the cost of operating the 
plant. Probably some intermediate point such as 8 
to 12 theoretical plates may prove to be the most 
economical tower to select, however, the trend re- 
cently has been toward the installation of more plates 
in each absorber. This tendency may be due to the 


- increasing demand for propane and the butanes. 


Pereentage Normal Pentane Recovered ° 
Many absorbers are designed on the basis of the 
recovery of a certain percentage of normal pentane. 
As higher percentages of the pentanes are desired 
more absorption oil must be circulated. This relation- 
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O/L CIRCULATION /N GALS. LEAN O/L PER 1/000 5TD CU, FT. ORY GAS 


FIGURE 5 
Effect of temperature on oil circulation. Constants—Pr. = 53 Ibs. Theo. Plates = 16. 
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FIGURE 6A 


Effect of number of theoretical plates on oil circulation. 
Constants—Pr. — 53 Ibs. Temp. — 90° F. 


ship is shown in Figure 6B. The curve brings out 
the fact that as the last small percentage of normal 
pentane is recovered from the raw gas, the oil circu- 
lation must be increased to a great extent. 


Selection of an Absorption Oil 


Each natural gasoline situation needs to be studied 
before a proper selection can be intelligently made 
on an absorption oil. There are a few general rules, 
however, which may be followed. 

1. The oil should have an initial boiling point well 
above the end point of the raw natural gasoline, so 
that the oil will not distill over with the gasoline. 

2. The oil should be free of heavy waxy ends which 
cause too high a pour test thereby resulting in 
solidification of the oil in the cooling coils. 

3. Waxy hydrocarbons should be absent (or pres- 
ent in very small amounts). Heavy asphaltic frac- 
tions may promote the formation of emulsions which 
are highly undesirable. 

4. The number of mols per unit of liquid volume 
should be a maximum. This result can be usually 
accomplished by selecting a low molecular weight 
oil, For example: If the absorption capacities of two 
oils are the same per pound molecular weight or 
(pound mol) which of the two following oils would 
be selected? 


A.P.1. Gr: Sp. Gr. Mol. Wt. 
RS SR 35 85 210 
SE Meodaaids.ssesas. 40 825 180 
85 X 8.33 
Lb. Mols. per gallon of Oil (A) =e = .0336 
Lb. Mols. per gallon of Oil (B) = a = .0382 
A .0382 


Relative effectiveness per gallon B - 6% > 1.135 


5. The absorption oil should be one from which 
the gasoline constituents can be readily denuded 
or stripped out in the still. 
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OIL CIRCULATION IN GALS. LEAN O/L PER 1000 STO. CU. FT. ORY GAS 


FIGURE 6B 


Effect of percentage of normal pentane absorbed on oil circulation. 
Constants—Pr. = 53 Ibs. Temp. — 90° F. Theo. plates = 16. 





6. In high pressure absorbers operating at 600 
pounds or more, higher molecular weight oils are 
recommended since there is a tendency for vaporiza- 
tion to take place in the retrograde region, especially 
for the lighter oils. 
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Nomenclature 


: ea * 
A= Absorption Factor = VE 
L = Mols. of lean oil 


V = Mols. of dry gas 
K = Equilibrium vaporization constant = Y/X 


Y = Mol. fraction of any component in the vapor 
X = Mol. fraction of same component in the liquid 
N = Number of plates from the top of the absorber or 
the top of the stripper 
N + 1= Theoretical plate below nth plate 
Yass = Mok. fraction of any component in the raw gas 
Y; = Mol. fraction of any component in the lean gas 
Y. = Mol. fraction of any component in the lean gas 
provided equilibrium is attained between lean oil 
and lean gas 
VK 
S= —r = Stripping factor 
V = Mols. of steam (instead of mols. of dry gas) 
X. = Mol. fraction of each component in rich oil 
X. = Mol. fraction of each component in lean oil 
Xa+s = Mol. fraction of each component in lean oil if 
equilibrium is attained between oil and stripping 
medium. (For steam and oil Xa: = 0) 
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thetical combinations such as Ca(HCO,)., NaCl, etc. 





Wanted 


Given 
Parts per Million 


Grains per U. S. Gallon 


| gal. are: 
Parts per Million 


Grains: per U. S. Gallon 
The tables contain two columns of numbers; one titled “Factor”, 


Multiplier 


17.138 
0.583 


with the second titled “Reciprocal”. 


Water Analysis Conversion Factors 


\\ ATER analyses can be reported in different ways, in the “ionic” form where the constituents are 
; or in the form of hypo- 


shown in parts per million or grains per U. S. gallon as Ca, Mg, HCO,, etc. ; 

In refinery and natural-gasoline-plant operations it is often desired to make conversions from the ionic 
form to the hypothetical combination form, and vice versa. The following tabulation of factors covers 
many of the conversions usually sought in the plant. Multipliers for basitisaith from p.p.m. to grs./U.S. 


Suppose a water analysis report shows Fe (iron) 2. grains/gal. and it is desired to figure how much Fe- 


grains/gal. iron bicorbonate. 


(HCO,) (iron bicarbonate) this would represent. The desired factor is 3.1851, so 3.18512 gives 6.37 


| If the analysis had been reported as 6.37 grains/gal. iron bicarbonate and iron alone (Fe) was desired, 
the 6.37 grains would be multiplied by the reciprocal 0.3140 to obtain 2.0 grains Fe. 



























































Given Wanted Factor | Reciprocal Given Wanted Factor | Reciprocal 
Di. cxuads dai Fe...............-| Fe(HCOs)s........] 3.1851 0.3140 Sas éxwees _ Sara Mg(NOs)2........ 1.1961 0.8361 
Fe ai  /—anras 2.7203 0.3676 Dt s,s cddabes Ca(NOs)2......... 1.3231 0.7558 
Fe RR NES EMS a 1.4298 0.6994 as Sy Ser ee ee” 1.3064 0.7655 
Bi ctitevese Al Al2O3..... 1.8899 0.5291 Pe. ses hacee Pa hs bdsdica tate Mga(PO4)2........] 1.3839 0.7226 
RE Ce Cas(PO4)2........ 1.6325 0:6126 
| SEP ee Mg Mg(HCOs)2......, 6.0171 0.1662 RE Te asPO4...........| 1.7260 0.5794 
Mg MgCOs...........| 3.4671 0.2884 Pes. <cvacivives’ NaHoeP0... 1.2632 0.7916 
Mg Mg(OH)2.........| 2.3987 0.4169 MRE Be a3sPO..... 1.7260 0.5794 
Mg eae 4.9500 0.2020 , A rey NazHPO.......... 1.4946 0.6691 
Mg i MgCle ....| 3.9158 0.2554 Pees cscs ecees NazHPO4.12H20..| 3.7707 0.2652 
Mg.. = Mg(NOs)2. pre .| 6.0993 0.1640 
Mg . Send Mgs(PO4)2........| 3.6049 0.2774 Ca(HCOs)2...| Ca(HCOs)2....... weet. he eee 0.6174 1.6197 
Meg sean a Soaeewnal 4.1257 0.2424 Ca(HCOs)2.......| NaHCOs.......... 1.0365 0.9648 
Mg mS Pm 1.6579 0.6032 Ca(HCOs)2....... oon (holler Con- 
ditions)......... 0.2716 3.6819 
ee Ca : Ca(HCOs)2...... 4.0451 0.2472 Ca(HCOs)2.......}| COz (complete re- 
ae : a 2.4974 0.4004 duction)......... 1.8409 
Ca St idecs 230! GIA oe bb Seu? 0.5409 
oe : CaSO4............] 3.3074 0.2943 CaS0O.. Na2S04 0.9584 
Ca CE seth a4 nghhe’ 2.7698 0.3610 CaCOs 1.3604 
Ca Ca(NOs)2......... 4.0950 0.2442 
Ca Cas(PO4)2........| 2.5810 0.3874 Cat... 53.55. > RP gene es 5 0.9494 
Ca ¥ CaSiOs...........] 2.8062 0.3450 CaCOs..... 1.1090 
Ca a ME Sartehene sates 1.3992 0.7147 CaCle.H20 0.8604 
CaCle.6H20 0.5066 
Wali) caeciani he i vchwirtbes wal NaHCOs.......... 3.6529 0.2738 
Na po eS 2.3044 0.4340 PR CET, os aces cubes Sets. 0.5052 
Na BED. 35 s:dscces 2 1.7396 0.5782 Re KS 0.5603 
Na. OS WERT 3.0886 0.3238 SNS bina 365 cep nntd GatCs 0.3459 
Na. peer 2.5417 0.3934 Re A 0.4119 
Na Ps 04 ine cats 3.5226 0.2839 
BR 5 vi wb co keds oe NasPOs.. 2.3774 0.4206 Mg(HCOs)2 Mg(HCOs)2....... CaCOs3 1.4622 
Na Na2SiOs.......... 2.6537 0.3768 Mg(HCOs)2....... NaHCOs.......... 0.8710 
Mg(HCOs)2.......| MgCOz........... 1. 
Beeisescncas NS ant chaaia | SR ees 1.640 0.6098 
BR Nc csveeus Ca(HCOs)2....... 1.3284 0.7528 MgCOs...... MgCOs........... Na2COs. : 0. 
1 “RGSS * Mg(HCOs)2.......| 1.1993 0.8338 MgCOs........... Mg(HCOs)2....... . 7355 0.5762 
0 aS “eae 1.7371 0.5757 
HCOs. NaHCOs.......... 1.3770 0.7262 MgS0O« CR eit Ca0Os............1 O.8318 1.2029 
HCOs Fe(HCOs)2. 1.4576 0.6861 7 EROS Ras Na2S04........... 1.1800 0.8475 
HCOs. DE. ckcn dy 'csancows 0.9835 1.0168 Pw es dineeaa’ MgS04.7H20..... 2.0476 0.4884 
OPbiwactess eee a Ee 2.2743 0.4397 MeGs. . >... 8” Ree RSS ) = RAR 1.2276 0.8146 
COz. CaCO) 1.8419 0.5429 BENG win Sou cb cktt fo epee! yf: 0.9517 
CORIG v3.00 occedeet se ethan cs aoe 1.9164 0.5218 
Ws << cceeheabea Me tHCOs)> Wrst me 1.6629 0.6014 Mg2P207 Mge2P207......... RSE. oe 0.2184 4.5788 
CO2 sth Na2COs.......... 2.4090 0.4151 Mg2P207......... MaCle.. oii... .ccs 0.8553 1.1692 
COz. NaHCOs..........| 1.9091 0.5238 Mg2P207......... ee 1.0812 0.9249 
COz. Fe(HCOs)2........| 2.0211 0.4948 
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Short-Circuit Currents in 


Industrial Plants 


D. L. BEEMAN, General Electric Company 


A SIMPLE electric circuit consists of a source of elec- 
tricity and a means of using it, connected by two conductors 
for outgoing and for return of load current (Figure 1). The 
amount of current that normally flows through the conduc- 
tors is that which is required to operate the motor, light, 
heater and other loads. 

The conductors of an electric system are separated by 
non-conducting material which sometimes “breaks down” 
and allows the conductors to touch, or permits an arc to 
form across the break. When this happens, the flow of 
current is no longer related to the load requirement, but is 
limited only by the capacity of the supply source. Hence, a 
very high short-circuit current flows—a current which may 
vary from a few to several hundred times the magnitude of 
the normal load current (Figure 2). 
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. is important to remember that the magnitude of the load 
current is determined by the amount of work that is being 
done, and bears little relation to the size of the system 
supplying the load. However, the magnitude of the short- 
circuit current is practically independent of the load. It is 
directly related to the size or capacity of the power source. 
The larger the apparatus which supplies power to the circuit, 
the greater the short-circuit current will be. 

These two currents are analogous to the flow of water in 
a hydroelectric plant. The amount of water that flows under 
normal conditions is determined by the load on the turbines. 
Within limits, it makes.no difference whether the reservoir 
behind the dam is large or small. This flow of water is com- 
parable to the flow of load current in the distribution system 
in the factory. 

On the other hand, should the dam break, the amount of 
water that will flow will depend upon the capacity of the 
reservoir, and will bear no relation to the load on the 
turbines. Whether the reservoir is large or small will make 
a real difference in this case. This flow of water is com- 
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parable to the flow of current through a “short” in the 
distribution system. The load currents do useful work, like 
the water that flows down the penstock through the turbine 
water wheel. The short-circuit currents produce unwanted 
effects, like the torrent that rushes madly downstream when 
the dam breaks. , 

The flow of short-circuit current must be stopped in the 
shortest practical time, least it damage considerable equip- 
ment, cause fires, or even cause injury to nearby personnel, 
Normally, circuit breakers, and sometimes fuses, are used to 
open the faulty circuit to stop the flow of short-circuit 
current. 

These circuit breakers have two functions and two current 
ratings. The first function is to carry normal load currents, 
and, when necessary, to switch them (Figure 3). This func- 
tion requires a continuous current capacity designated by the 
ampere rating on the nameplate of the breaker. Fused 
switches are sometimes used for this purpose also. 

The second function of these breakers is to open the 
circuit to stop the flow of short-circuit current into a fault; 
in other words, to interrupt the short-circuit (Figure 4). The 
ability of the breaker to open short-circuit current is given in 
amperes or kva and is known as the interrupting capacity 
rating. 

The circuit breakers or fuses have a definite limit in their 
ability to interrupt short-circuit current, just as they havea 
definite limit in their ability to carry load current. The 
purpose of giving the circuit breakers an _ interrupting- 
capacity rating is to tell the user how much short-circuit 
current the device can be depended upon to open safely, just 
as the ampere rating tells how much load-current the 
breakers will carry safely. Not- all devices have the same 
interrupting capacity for dealing with short-circuit currents, 
just as all devices do not have the same ampere capacity for 
carrying load current. Hence the circuit breaker or fuse must 
be so selected that its interrupting-capacity rating is not less 
than the short-circuit current which the system wiil deliver, 
just as it must have a continuous-ampere rating that is not 
less than the current drawn by the load. 

It is not possible to prevent short circuit entirely. However, 
by using breakers or fuses of adequate interrupting capacity 
rating, it is possible to minimize their effects on the system. 

When the short-circuit current delivered by the system, 1s 
in excess of the interrupting capacity rating of the short- 
circuit protective device, i.e., the breaker or fuse, this protec- 
tive device may not successfully open the circuit, and 
dangerous consequences may follow. 

Because the possible consequences of using breakers of 
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fuses of inadequate rating are not always understood, in- 
adequate devices are often installed without full realization 
of the risk that is being taken. However, inadequate short- 
circuit protective equipment is not only dangerous, but 
yneconomical. 

Here is why the use of inadequate short-circuit protective 
equipment is dangerous: When the short-circuit device fails, 
a condition equivalent to a short circuit occurs within the 
device itself. This condition releases a tremendous amount 
of uncontrolled energy within the housing of the device, and 
may cause intense heat or a violent explosion. This explosion 
may cause parts to be hurled about with high velocity, and 
may cause much hot gas to be emitted and spread over an 
area of several feet or more. In many old low-voltage systems 
(600 volts and below), inadequate oil-filled breakers are used. 
These breakers usually have a very low interrupting-capacity 
rating, and when they attempt to open short-circuit currents 
beyond their rating, burning oil may be thrown over a con- 
siderable area, and a fire may shut down the plant, destroy 
other equipment, and injure personnel. 

Whether the short-circuit protective devices are oil-filled 
or air-type breakers, or fused disconnecting switches, the 
fact that they do not provide adequate protection means 
danger for anyone who happens to be near when they fail. 
Unfortunately, experience has shown that when a failure 
occurs, usually someone is near the device. 

Here is why inadequate devices are not economical: When 
the device fails, the condition is equivalent to a bus fault, 
and hence causes much more load to be shut down, with 
consequent loss of production. For instance, if circuit breakers 
or fuses of adequate interrupting capacity had been used in 
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the feeder to Department C (Figure 5), the device would 
have opened the first short circuit on the cable to Depart- 
ment C, and other departments would not have been affected. 
_ The following actual case histories show the results of 
inadequate short-circuit protection. 


_In a New England plant a fault occurred on a motor 
circuit. The branch-circuit fuse (that is, the fuse in the circuit 
to the motor) which protected this circuit was inadequate, 
and consequently blew up and caused a fault. The main 


fuses between the source and branch-circuit fuse were too 
small, and failed. The main breaker was also of insufficient 


interrupting capacity, and it failed, too. The fault was finally - 


cleared when the power company’s circuit breaker tripped 
open. In this case, the loss of production of the entire plant 
was caused by a fault that could have been confined to one 
small motor circuit. It shows how inadequate short-circuit 
devices can be a hazard to continuity of production. 

Ina plant in the Middle West, one small circuit breaker 
of inadequate interrupting capacity failed. It spread carbon 
over the switchboard, thereby causing eight other breakers 
to fail within two weeks’ time. Eventually, a new board with 
adequate circuit breakers was installed and no further diffi- 
culties were encountered. This plant not only lost production, 
but was obliged to buy two switchboards—loss of production 
and extra expense that could have been avoided if the original 
Circuit breakers had been of adequate interrupting capacity. 
_ Circuit breakers of insufficient interrupting capacity were 
installed in a plant in the South. The users had been warned 
that the breakers were too small. Within three years so many 
of them had failed on short-circuit currents that all of these 
Originial breakers had to be replaced with adequate ones. 
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“A certain plant was continually obliged to replace circuit 
breakers because they failed. The operators thought that 
these failures were a regular part of power-system mainte- 
nance. When the plant engineer was shown that the circuit 
breakers were too small, he bought breakers with higher 
interrupting capacity. Since then, there has been no circuit- 
breaker trouble. In this case, the lack of understanding the 
short-circuit problem materially increased the maintenance 
cost of the power system. 

To have a safe power system with low maintenance cost 
and high service continuity, it is necessary to have adequate 
circuit breakers throughout the system. 


Adequate Short-Circuit Protection 


There are certain steps which can be taken to insure 
adequate short-circuit protection in a plant distribution 
system. These steps are: 

1. Accurately determine the short-circuit currents avail- 
able. In the past few years, we have learned how available 
short-circuit current can be accurately calculated at any 
point in a power system. The calculating procedures have 
been verified by many tests on actual systems and in short- 
circuit laboratories. Some former fallacious ideas, which lead 
to many installations of inadequate fuses and circuit breakers, 
have been dispelled. For example, the idea ‘that only 20,000 
amperes fault current could be obtained at 480 volts has been 
dispelled by actual measurements of currents of the order of 
100,000 amperes at 480 volts. 

If the plant operator cannot calculate these short-circuit 
currents, then his consulting engineer, or the utility com- 
pany’s engineer, or the application engineers of large elec- 
trical manufacturers can calculate them for him. Several 
instructive articles which might be helpful have been pub- 
lished on short-circuit calculations. The method is not too 
complicated. Until the magnitude of short-circuit currents 
is known, it is not possible to be sure that the short-circuit 
protection is adequate. > 

2. Install only circuit breakers or fuses of known adequate 
interrupting-capacity rating. Devices of adequate rating can 
be obtained to meet the requirements of all industries. 


Other factors to keep in mind are: 

Prepare for load growth—lf the system is installed with circuit 
breakers that are only large enough for present requirements, 
the circuit breakers will become too small, from an inter- 
rupting standpoint, when capacity is added. The system 
should be designed, and the circuit breakers should be 
selected on a basis that will provide for expansion, without 
exceeding the circuit-breaker interrupting-capacity ratings. 
This expansion can be done at practically no added expense 
by employing a modern power-distribution system. 

Main and auxiliary switchboards in hundreds of plants in 
operation today were installed years ago when the plants were 
small. The power demand was limited then; therefore, small 
transformers were. all that was required to supply the plant. 
The switchboards were probably adequate then, too. But as 
the plants grew, more power was needed. New feeders were 
added to carry the new load, and new transformers were 
added to the bus to supply the added load. In most cases, 
no thought was given to the breakers, because they carried 
their load currents satisfactorily. However, when new trans- 
formers were added, the capacity of the power supply in- 
creased, and hence the available short-circuit current also 
increased. This higher short-circuit current would impose 
added interrupting duty on the old breakers, if they were 
required to clear a faulty feeder cable. Often this added 
short-circuit current was sufficient to bring the total short- 
circuit beyond the ability of those existing breakers. But, 
through oversight, nothing was done about it, leaving the 
plant vulnerable to a major shutdown if a fault. occurred 
and one of those old breakers failed to clear it. 

Failure to consider the effect of increased shart-circuit 
currents has probably been the most common single cause 
of many of these older installations being unsafe from a 
short-circuit protection standpoint. 

Do not be complacent—Many systems which have been oper- 
ating for years have never had a major short circuit. Oper- 
ators of these systems have come to believe that short-circuits 
never occur, so do not bother about interrupting-capacity 
rating of breakers. This belief is comparable to the assump- 
tion that fire insurance is not necessary because the plant has 
never burned down. The older the system grows, the weaker 
the insulation becomes, and the greater the possibility of 
major short circuits. The breakers, too, are often inadequate 
in these old systems, and when a short circuit does occur, 
it is almost certain to cause a major shutc>wn, with possible 
damage to other property, as well as loss of production, 
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The Manufacture of Aviation 
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DR. NIKOLAUS MAYER 
“Ooel und Kohle,” No. 29, July, 1940 


Translated by E. J. Barth, Petroleum Technologist 


; ie manufacture of aviation gasoline has taken rapid 
strides in recent years, especially in the field of preparing 
new types of hydrocarbons and enlarging the study of the 
value of cracked gasolines. It is therefore interesting and 
important to review the most recent advances in the new 
methods of manufacture. 

The important objective in the manufacture of power 
fuels, such as the gasolines, is the desirability to obtain the 
highest possible anti-knock value. The methods to accom- 
plish this consist, on the one hand, to produce gasolines 
which, due to their structure or otherwise, possess an in- 
herent high octane number and on the other hand, to pro- 
duce fuels also though not high in octane number which 
possess a very high capacity for increased octane number 
upon mixing them with tetraethyl lead. Under the last- 
named heading, susceptibility to lead, one understands that 
it is the property of a gasoline to show an increase in the 
octane number upon small additions .of tetraethy! lead. This 
peculiar property is not shown by all types of gasolines even 
though many of these fuels may show the same physical 
properties. 

Even though both of the above-mentioned methods are 
quite dissimilar as far as obtaining this increased octane 
number, there are, nevertheless, gasoline fuels also which 
show both of these properties simultaneously—that is, they 
possess an inherently high octane number and at the same 
time are susceptible to further increases in octane number 
when small amounts of tetraethyl lead are added. 


Tetraethyl Lead 


When small amounts of tetraethyl lead are added to a 
low-octane fuel the results of burning this fuel in the motor 
can be compared somewhat, although not an exact com- 
parison, to the action of digitalis on the human heart. A 
minute amount of digitalis reacts upon a weakened heart 
by securing a more complete output of energy, obtaining 
this increased output at a subdued, regular rate by which 
the over-all activity is volumetrically increased. 

Tetraethyl lead behaves in somewhat similar fashion in 
its action in the gasoline engine, securing a better or com- 
plete use of the energy bound up in the gasoline and which 
is thus liberated steadily and evenly. This comparison is not 
an exact analogy however, since the reasons for using the 
compounds in each case are, of course, quite different. 


A power gasoline containing tetraethyl lead was first 
marketed in Dayton, Ohio, in 1923 under the name of 
“Ethyl gasoline.” This material became very popular so 
that the demand rose quite rapidly. After a setback in 1924 
occasioned by some accidents during the manufacture of 
tetraethy! lead, the ban against its use was lifted in 1926, 
when it had been shown that with care and handling this 
substance there is practically no danger to operators em- 

loyed in its manufacture or in blending plants. Tetraethyl 
-| is practically harmless in the low concentration that it 
is used in preparing anti-knock gasoline when it is handled 
with the proper precautions. 

Since 1926 a great variety of chemical substances have 
been prepared and tested out for their anti-knock value in 
efforts to improve the lead compound but there has been 
no substitute obtained to date which commercially com- 
petes with tetraethy! lead. 

In preparing this anti-knock material an alloy of lead and 
sodium is prepared and then reacted with ethyl-chloride. 
The reaction takes place as follows: 

4 PbNa+ 4C,H;Cl = Pb(C,H:). + 4 NaCl+ 3 Pb 


The procedure is due to Kraus and Callis.. The manu- 
facture, however, is not quite as simple as is shown in the 
above equation. Many side reactions take place with the 
formation of by-products and the course of the reaction 
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only becomes optimum within the ranges of definite pres- 
sures and specified temperature limits. Beside, pure tetrae- 
thyl lead is quite susceptible to high temperatures and then 
decomposes very easily so that the process requires ac- 
curate control in order to prevent the decomposition of the 
compound at dangerous rates.’ 

Tetraethyl lead as such cannot be directly used as an 
anti-knock material due to the accumulation of lead oxide 
in the motor, the oxide being a product of the decomposi- 
tion of the lead compound. , had been shown early that 
this disadvantage can be overcome by the addition of small 
amounts of easily-decomposed halogen compounds, such as 
dichlor- or dibrom-ethylene. Apparently the lead finally 
escapes in the form of lead bromide (vapor) with the ex- 
haust gases leaving the motor. In other words, these halo- 
gen compounds must be added to the pure lead compounds 
and the whole mixture is then used as a gasoline addition 
agent. 

The total anti-knock mixture is usually colored strong] 
red. Blending plants, where this material is mixed wit 
gasoline, are now arranged so that the precautions neces- 
sary for handling lead compounds can be observed and with 
a minimum of spilling of the material the danger of poison- 
ing due to lead has been practically eliminated. 

The anti-knock properties of tetraethyl lead, however, are 
not inherent only in the compound due to the lead, but, as 
it appears, mainly in the structure of chemical build-up of 
the compound itself; there are many lead preparations show- 
ing a very much lower action in preventing knock. Below 
are given a few comparative results of several lead com- 
pounds which are organic in nature.* 

Anti-Knock 

Coefficient 
Lead tetraethy! 
Lead tetrapheny] 
Lead diethyldichloride 
Lead diphenyldimethy] 
Lead diphenydibromide ....................0: 
Lead tri-p-xylyl 
Lead ethylxanthate 
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Tétraethyl lead also increases the spontaneous-ignition 
temperature of gasolines. Mardels* gives the following 
values: i 

Tetraethyl lead—0.5 g per 1. Raises the spontaneous igni- 

tion temperature approximately 105° C. 

Tetraethyl era 1. Increases this temperature 

1 : 


One cannot discern any proportional relations here be- 
tween increase in ignition temperature and anti-knock value, 
notwithstanding that all anti-knock compounds result in an 
increase of the spontaneous-ignition temperature and all 
pro-knock materials show a decrease of this temperature. 
The rate or increase in anti-knock value may not be at all 
equal to the spontaneous-ignition temperature. For instance, 
it has been shown for the following compounds: 

0.1 percent by weight of: 

Diethyl selenium 
Iron carbonyl 

Tetraethyl lead 90°C 
Nickel carbony! 40°C 


Isoamylnitrite, a pro-knock compound, shows the follow- 
ing depressions of the spontaneous ignition temperature: 










140°C 
130°C 


Result in increase of 
ignition temperature, 


2 percent 
5 percent 
10 percent 


The mechanism of the reaction which represents the 
combustion of a leaded gasoline has not as yet been def- 
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nitely ascertained. Nevertheless, many theories have. been 
developed in this field but none have been definitely proven. 
Many times a working theory has finally been proven to 
be untenable. For instance, one assumed that the anti-knock 
material possessed a definite, or positive, catalytic action 
wherein the combustion was actually accelerated in the 
jnitial stages, which prevented large, instantaneous increases 
of pressure and sudden liberation of a large amount oi po- 
tential energy. One even assumed that colored compounds 
were able to absorb or minimize rapid evolution of energy, 
believing that the combustion of the gasoline and its pre- 
liminary vaporization actually was accelerated. 

The first anti-knock agent which was tested out based 
on such reasoning was ordinary iodine. The results obtained 
at that time actually appeared to follow this working theory 
very well since iodine was shown later to be quite a good 
anti-knock agent. Further tests at a later date, made with 
oil-soluble dyes, showed this theory-to be untenable. 

Another theory claimed that the anti-knock material was, 
in reality, a negative catalyst which deactivated the catalytic 
action of the metal walls of the engine cylinder during the 
combustion of the gasoline. This idea was later found to be 
without value. 

We know today that the ignition of a gas mixture (and 
this includes the phenomenon of knock itself) is not a de- 
finite instantaneous reaction but is always preceded by an 
auto-oxidation mechanism; anti-knock materials effectively 
hinder this auto-oxidation while pro-knock materials de- 
finitely accelerate the reaction.* 

There are various gasolines which do not react with addi- 
tions of tetraethyl lead in similar fashion; that is, the octane 
number is not increased proportionately with gasolines of 
various origins. 

The natural gasolines, as well as very light gravity gaso- 
lines, such as casing-head gasolines, respond very much 
better to additions of lead than do the cracked gasolines. 
It is also very important to note that sulphur compounds 
hinder the action of lead in attempts to secure large in- 
creases in the octane value. 


Desulphurization of Aviation Gasolines 


The fact that sulphur compounds adversely affect the 
octane increase upon adding tetraethyl lead to a gasoline 
has lead to a study of removing various sulphur compounds 
from gasoline fractions derived from high-sulphur crude oil. 

Birch and Stansfield® had found that definite sulphur com- 
pounds varied in their effect in decreasing the effect of 
tetraethyl lead additions. They tested out known mixtures of 
sulphur compounds in gasoline blends, obtaining a sulphur 
content of 0.1 percent in the mix. The retardation of the 
octane number upon lead additions increased in the follow- 
ing range: hydrogen sulphide, thiophene, alkyl sulphide, 
mercaptanes, disulphides and trisulphides. There are even 
some sulphur derivatives which not only obscure the octane 
number but actually are known to be pro-knock compounds. 
Pro-knock tendency could easily be demonstrated in the 
case of ethyl-trisulphide and various mercaptans. Continu- 
ing along these investigations it was also found that mix- 
tures of heptane with olefines and diolefines showed a slight 
lead susceptibility when 0.1 percent sulphur and ethylene- 
dissulphide was added to the mixture. 

Schultz and Buell’ had made similar observations in 1935. 
Schultz and Alden* show that lead susceptibility is not only 
lowered by the presence of sulphur but that also iso-octane 
aviation mixtures show a lower anti-knock value when the 
gasoline was manufactured from a sulphur-containing raw, 
stock. These investigators removed the sulphur compounds 
contained in the benzine by passing the vapors over bauxite 
at a temperature of between 700°-750° F. : 

Bauxite reacts catalytically with many sulphur com- 

renter, splitting the latter into hydrocarbons and hydrogen- 
sulphide. 
_ The following data of Schultz and Alden give an insight 
into the action of sulphur on the lowering of anti-knock 
value upon additions of lead: For the investigations which 
Schultz and Alden carried out a natural gasoline from 
Borger crude was used, (vapor pressure of 0.84 kg/sq.cm., 
absolute). The sulphur contents of the gasoline was 0.037 
Percent, the anti-knock value showed 67.2 ASTM-octane 
value. After successive desulphurization down to a value of 
0.008, then to 0.004, and finally to 0.002 percent, the follow- 
ing values were obtained after the addition of 0.5 cubic 
— of tetraethyl lead per gallon, (or 0.132 cc’s per 
iter) : 


l. The gasoline before sulphur removal showed ASTM 


octane of 72.2. 
2. The 0.008 percent sulphur gasoline—an octane value of 


0.0. 
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3. be sg Fr -tgey percent sulphur gasoline—an octane number 


° 8. 

4. Ae gee percent sulphur gasoline—an octane number 

of 77.0. 

The removal of sulphur from this gasoline therefore had 
improved the octane number from a 67.2 to a value of 77.0 
for the lowest-sulphur-content material. 

Using larger amounts of tetraethyl lead’ secures a much 
greater rise in octane value; for instance, an addition of 6 
cubic centimeters of tetraethyl lead per gallon to the above 
——— gasolines showed the following octane num- 

ers: 


1. The gasoline (before sulphur removal)..... 86.6 
2. The gasoline of 0.008 percent sulphur..... . 91.2 
3. The gasoline of 0.004 peace sulphur...... 92.8 
4. The gasoline with 0.002 percent sulphur.... 93. 


The addition of % cubic centimeter of tetraethyl lead 
shows a difference of 4.8 points between the untreated and 
the drastically desulphurized gasoline, while the use of 6 
cubic centimeters of tetraethyl lead results in a difference 
of 6.6 in octane number. These results agree with the work 
of Schulz and Buell® who had shown in 1935 that the effect 
of a thorough desulphurization calls for only small addi- 
tions of tetraethyl lead to obtain high octane values. 

In the case of aviation gasoline composed of a mixture of 
iso-octane and natural gasoline the lead susceptibility is 
practically proportional to the quantity of sulphur-free gaso- 
line that is present in the mixture. This is of great ad- 
vantage since larger quantities of straight-run gasoline can 
be mixed with iso-octane to produce a finished product of 
required octane value. The following figures have been ob- 
tained for a pentane-free natural gasoline from Borger crude 
oil using an addition of 3 cubic centimeters per gallon of 
tetraethyl lead to obtain a 100-octane aviation ‘gasoline. The 
saving in the quantity of iso-octane needed in this mixture 
can be seen below in relation to the sulphur content of the 
natural gasoline: 


Sulphur Content Percent 
of Borger Gasoline Iso-Octane 
OGRE parent... ise sia ti Mee 66.0 
OGY perctat <3 iis. iss. undercard 58.5 
GOIS Seretet: i dwcenisas TRG ed 55.2 


Catalytic Dehydrogenation 


Dehydrogenation using catalysts is an important process 
for preparing butylene and propylene from the butanes and 
propane. These olefine Eedkocarhous are the raw materials 
in the manufacture of iso-octane. According to Grosse, 
Ipatieff, Egloff, and Morrell,” the yields of these olefines 
are considerably higher in the catalytic process than are ob- 
tained by thermal cracking. In the case of ordinary crackin 
only about 15 percent of the theoretical olefines are obtained, 
while in the case of dehydrogenation 85-95 percent of 
theoretical olefines can be recovered. That is an appreciable 
increase and shows high efficiency in conversion of refinery 
gases. The reason for the low yield in the case otf thermal- 
cracking is due to the fact that the bond between carbon and 
carbon is broken which usually leads to formation of carbon 
and methane. 

In the case of catalytic cracking it has been shown that 
hydrogen actually is split off. Frey and Huppke™ employ a 
chromium oxide catalyst and were able to dehydrogenate 
butane at 350-500° C. Grosse and Ipatieff* mention the 
metals in the fourth, fifth and sixth groups of the periodic 
system as very effective dehydrogenation catalysts when 
used with the proper carrier. One of the most efficient sub- 
stances is aluminum oxide. These catalysts show a long 
period of activity and direct the reaction toward true dehy- 


drogenation: 
CaHanss — Cure a. Hz 


Commercially the process is carried out as follows: the 
gases are brought to a temperature of 600-650°C, (the reac- 
tion temperature), in a pipe heater, from which they are lead 
into the catalytic chamber. These are built along conven- 
tional lines such as heat exchangers, the catalyst being placed 
in the tubes of the exchangers. A heat-absorbing liquid is 
circulated around the outside of the tubes in order to con- 
trol the temperature. A mixture of chromium and aluminum 
oxide is the catalyst. This mixture is not susceptible to 
poisoning by impurities, although the precaution must be 
taken that iron oxide does not contaminate the material. 
The tubes, therefore, which contain the catalyst are in every 
case manufactured from special steel. Coke and carbonaceous 
material finally will form on the catalyst, and these impurities 
are eventually burnt off the material by oxidation with gases 
containing considerable air. The reaction products are cooled 
and condensed under pressure. The fluid products are frac- 
tionated also under pressure while the non-volatile products 
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are removed in a tower for scrubbing remnants of gases 
entrained in the higher-boiling olefine fractions. 


Iso-Octane 

Iso-octane has been industrially manufactured since 1934. 
It was also the first substance used to determine anti-knock 
values of other fuels, having been employed in mixtures 
with normal heptane. It is not used directly as a fuel but 
most commonly always in mixtures with gasolines. and 
other volatile products. It is important to remember the 
meaning of high anti-knock in gasolines, since an increase 
in octane number from 90 to 100 is equivalent to 15-30 per- 
cent greater energy output. Pure iso-octane shows a boil- 
ing point of 99.4° C. specific gravity of 0.691, and a Reid 
vapor pressure of 0.15 kg. per sq. cm. 

Commercially the material is obtained by polymerizing 
normal butylene and iso-butylene, obtaining iso-octylene. 
The latter is then hydrogenated to iso-octane. The process 
as patented by Universal Oil Products Company, is as fol- 
lows: the mixtures of iso and normal butylene are led into 
a pipe heater and heated to 300-450°C, the gases then being 
led to the contact chambers containing phosphoric acid 
as a catalyst. This catalyst is prepared by saturating porous 
material such as pumice stone, silica gel, etc., with phos- 
phoric acid. After saturating the carrier with the acid it is 
then calcined further in the presence of the acid. A series 
of patents to Ipatieff* covers the process as described above. 

The first reaction chamber containing the catalyst is also 
built according to the principles of heat exchangers. Hot 
water is passed around the tubes, for the purpose of regulat- 
ing the temperature by carrying off the exo-thermic heat of 
the reaction. The process is carried out at a pressure of 
42-56 kg. per sq. cm. 

The reaction products are next passed into a fractionating 
column in which the butanes present in the original mix- 
ture are finally separated. The reflux consists of iso-octene 
and the trimer dodecylene which forms in small amounts. 

The mixture is further fractionated in a second column 
separating iso-octylene and dodecylene. The iso-octylene is 
a mixture of various isomers and has a boiling range of 
93-127°C. It actually shows an anti-knock value of 83. This 
is the material which is then hydrogenated to iso-octane. 
Iso-octane obtained by this method shows an anti-knock 
value of 96. The iso-octane thus obtained has a boiling 
range of 93-126°C. As such it is not a motor-fuel product 
due to its lack of volatility. It is used in blending with a 
straight-run or aromatic type gasoline to obtain an aviation 
material of 100-octane number. 


Isopentane 

Isopentane is used in blending to obtain the aviation 
gasolines. It is not being synthetically manufactured to any 

reat extent. Its sources are the natural and refinery gases. 

t shows an octane value of 90 (research method) but will 
show a value of 92-100 (mixed octane value) when added to 
ethyl-benzene. In preparing the aviation gasolines it is de- 
sirable to limit the use of butane (90) and iso-butane (99) 
due to their high vapor pressure and due to their tendency 
to form ice on the carburetor. Normal pentane of 50-octane 
number also is undesirable, so that the method is to remove 
these materials from the blending aviation stock and in 
their stead add iso-pentane in order to obtain the proper 
volatility of mixtures made with blending gasolines and iso- 
octane. In this manner less of the expensive iso-octane need 
be used. Generally, the addition of isopentane need not 
amount to more than 15 percent. 

Egloff, Morrell, and Nelson™* show the following values 
for a mixture of 74-octane aviation gasoline of 0.49 AT. 
Reid vapor-pressure, iso-octane and isopentane containing 
3 cubic centimeters of tetraethyl lead per gallon, of 100- 
octane value: 


—_ l 





74 Octane Reid Vapor 
Isopentane | Benzine (% Iso-Octane Pressure 
0.. 38. 62.0 4.0 
10... 37.2 52.8 5.8 
ee 36.7 46.3 7.0 
30... 35.7 34.3 9.5 
40... 34.9 25.1 | 11.4 


These figures show the value of manufacturing and 
_properly blending iso-pentane to obtain valuable aviation 
gasolines. To obtain this material, fractionation is neces- 
sary, which operation must be conducted very carefully to 
secure close-cut stock. 

Iso-Propyl Ether 

Iso-propyl ether shows good anti-knock values as op- 
osed to the action of di-ethyl-ether. Its boiling point is 
7.8°C., the specific gravity shows 0.725 at 20°C. (water at 
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4°C.). Its freezing point,-which is a valuable constant to be 
determined for all aviation gasoline, is —87°C. 

According to B. Howes” there is required 3 cubic centj- 
meters per gallon of tetraethyl lead plus 40 percent iso. 
propyl-ether to produce 100-octane aviation gasoline, while 
under similar conditions 45 percent iso-octane are required 
to produce 100-octane gasoline of equal vapor pressure, 
(0.42 at. Reid). Iso-propyl-ether shows the disadvantage of 
being somewhat soluble in water. Therefore, iso-propyl- 
ether gasolines are apt to contain some quantities of mois. 
ture inasmuch as storage tanks usually contain water at the 
bottom of the tank. The tendency for ethers to develop 
peroxides during storage is also a factor which has to be 
reckoned with. B. Howes,” and Buck and Alden” mention 
this in their investigations. 

Neohexane 

According to the theories of organic chemistry the term 
polymerization comprises a reaction in which two or more 
molecules are grouped together into a new compound in 
such a manner that the original molecule undergoing the 
reaction can again be recovered or regenerated in a simple 
manner. An example of this is the conversion of acetalde- 
hyde into paraldehyde and the regeneration of acetaldehyde 
from the last mentioned compound. 

This fact is noted inasmuch as the concept of polymeriza- 
tion as employed in the petroleum industry is generally 
somewhat different, although identical; that is, it is usually 
termed a condensation. As an example of a typical condensa- 
tion one can mention the formation of aldol from acetalde- 
hyde. 

Iso-octylene is formed from one molecule of butylene and 
one molecule of iso-butylene; a mixture of iso- and normal 
pentane is obtained from one molecule of ethylene and one 
molecule of propane. These reactions in the case of the iso- 
octylene are hardly a polymerization according to exact 
terminology nor is the case of the pentane a typical example 
of alkylation. 

The term alkylation comprises the concept wherein there 
is an exchange of an hydrogen atom (or a substituent) 
with an alkyl radical. Typical alkylation reactions are ac- 
tually those which undergo, for instance, a Friedel-Craft 
synthesis, or for instance, a Fittig synthesis. 

Nevertheless the term alkylation has been applied to re- 
actions such as those mentioned above. For example, the 
reaction forming pentane from ethylene and propane. 

Neohexane is obtained in analogus fashion by the alkyla- 
tion of ethylene and isobutane. This alkylation actually 
comprises a special case termed polymerization as employed 
in the petroleum industry today. 

Neohexane is one of the five isomers of hexane. Oberfell 
and Frey™ describe the following process for this material: 

The manufacture from ethylene and isobutane is 
carried out thermally without the aid of any catalysts 
Operating temperatures are approximately 950° F. (or 
510°C.) and pressures of 3000-5000 pounds per square 
inch, approximately 210-350 at. are employed. The par- 
tial pressure of the ethylene in the mixture is kept low 
in order to prevent the formation of tarry material. The 
product of the alkylation as obtained by this procedure 
is a light yellow liquid and contains only a small amount 
of material boiling above the range of the light gaso- 
lines. The alkylate after debutanizing shows the follow- 
ing, distillation range: 


Se rae 129°F ( 53.9°C.) 
ee NE ear vinig vin oes 136°F eo? 
20 percent 142°} ( 61.1°C.) 
_ . eye 146°F ( 63.3°C.) 
MA MTORR 6 os ccna neces 151°F ( 66.1°C.) 
iP BOTCON. vce desr snes 157°F ( 69.4°C.) 
er . nc es anes 166°! ( 74.4°C.) 
OS ere 180° ( 82.2°C.) 
2 Be ee 206° F. ( 96.7°C.) 
OES ae 268° F. (t50 2 °4..) 
ae 310°F. €254". C.) 
Se i re 370°F. (187.8°C.) 
In order to obtain a better picture of the above distilla- 
tion boiling points the following table shows the boiling 
point of the hexanes: 
Neohexane ........... 121.5°F. (49.7°C.) 
2,3 dimethylbutane .... 136.6°F. (58.1°C.) 
2-methylpentane ...... 140.4°F. (60.2°C.) 
3-methylpentane ...... 145.8°F (63.2°C.) 
i PS RP 155.8°F (68.8°C.) 
The properties of neohexane are: d 
NM re sakes y's vs 00.0460 ewe 121.5°F 
ASTM octane number’;),............. 04 
Specific gravity, 20-4°C. ... 0.6494 
i Re or ae eee —144.8°F. 


The lead susceptibility of neohexane is said to be much 
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ter than that of iso-octane. Mixed octane numbers for 
neohexane are shown below: 











Reid Vapor 
Raw Products Octane No. Pressure 
(a) Depentanized raw gasoline............... 75 0.26 atm. 
(b) Technical iso-octane. .............-+00+- 94 0.10 atm. 
(c) Neohexane, very pure.............-+00++ 94 0.69 atm. 
(d) Isopentane, very pure...............++.-- 90 1.47 atm. 














Gulf Coastal East Texas 
AOA REE P A OY ORIN ee Fe 104° &. 104° F. ( 40° 

10 percent off. .............. 144° F. ( 62.2° C. 132° F. ( 55.5° C 

LN ee eee 166° 74.4° C, 144° F. 2°. C 
30 percent Off. .......sceeees 184° F. ( 84.4° C, 57° F. ( 64.4° C. 
40 percent off............... 199° F. ( 92.7° C. 174° F, 
60 percent off. .............. 226° F. (107.7° C. 220° F. 4° C. 
80 percent off. ..........0055 256° F. (124.4° C.) 262° F. (127.7° C 
95 PE WEES. sy p Din nmieeb Giet 300° F. (148.9° &} 298° F. (147.7° C 
ERT OO ee A ae 828° F. (163.3° C. 334° F. (167.7° C 














A mixture of: 


Percent (a) + Percent (b) + Percent (c) + Percent (d) = Octane No. 
81.5 a. saeek . mee oF + 18.5 = 77.8 
54.4 + 24.8 + at ey + 20.8 = 82.8 
54.4 + 12.3 + 21.0 + 12.3 = 83.2 
27.2 + 24.7 + 42.0 + 6.1 = 88.6 
27.2 + 49.7 ike Bo + 23.1 = 87.8 








The vapor pressure of all the mixtures is 7.0 pounds. 
Reid (0.49 at.). 


Alkylation With Sulphuric Acid as Catalyst 
If sulphuric acid is allowed to react upon a mixture of 


The yields are based on the boiling-point requirement, 
specifying that 90 percent of the material must distill at 
293° F. The Reid vapor pressure is 7 pounds for both 
samples. The ASTM octane number is between 77 and 79 
for both samples. 

The addition of 3 cubic centimeters of tetraethyl lead 
per gallon increased the octane number to 90.5 for the Gulf 
Coast gasoline and to 92.5 for the East Texas gasoline. The 
yields, according to United States specifications, are some- 
what lower since the requirement here is that 90 percent 
must distill off at 257° F. The raw stock used for the. con- 
version had the following characteristics: 


























butylene and isobutane a fairly rapid formation of iso-octane Eth 
takes place. According to K. G. MacKenzie™ this reaction Gulf Coastal East Texas 
really takes place in two steps. In the first step the = Bp BPs chains «nd taasaeedte 154° F. ( 67.7°C.) | 282° 38.8° C.) 
ester is formed from butylene and the sulphuric acid. This 10 POPCeNt. 0.0/5 6.06 nice sb ob oss 224° F. {106-6 C.) | 324° F. (162.2° C. 
eter reacis in the second step with isovutane with the $Bireat | BRE ARE} | BEE HRS 
formation or regeneration of sulphuric acid, thus a TO COSMO cds ces <obevdan 388° F. (197.7° C.) | 388° F. (197.7° C. 
iso- . i f th ion is as fol- 90 Ras weed ‘gens hucaen 9 435° F. (223.8°C.) | 424° F. (217.7° C.) 
Re ~~ ee So +f ane eR RE 448° F. (231.1° C.) | 440° F. top 7° C.) 
lows: Octane No.: 
7 (A.S.T.M.-Motor)..........- 57.2 34.7 
(I.) CH;-CH:- CH = CH:+ H: SO,= CH;-CH:-CHSO, rate 
| Isomerization 
CH; Isomerization is based upon the fact that higher-boiling- 
point hydrocarbons, especially those of 
H CH; CH; the paraffin series, can be rearranged into 
: | Se new molecular structures so that the re- 
(II.) CH:- CH:- CHSO,+ (CH;):CH:CHs = CH;- CH:- CH- C—CH;+ H:SO, action product will show an increase in 
. | the anti-knock value. This newly adapted 


CH: 


Optimum concentration of acid is 98-100 percent sulphuric 
acid, at an optimum temperature of 10-21°C. Other condi- 
tions of operation” have been reported as optimum using 
67 percent strength acid at operating temperatures of 80°C. 
with contact times of 10-15 minutes. The latter report in- 
dicates that the reaction gives even better results using a 
weaker acid at a somewhat higher temperature than by the 
use of a stronger acid in the cold. As catalysts for this type 
of polymerization many foreign patents have also claimed 
the use of various aromatic sulpho-acids, i 


Catalytic Reforming 


A typical example of this procedure in petroleum refining 
is the Houdry cracking process. According to Peterkin, 
Bates and Broome” especially high grades of aviation gaso- 
line are manufactured by this process. The process is carried 
out as follows: The naphtha or a heavy gasoline of 204- 
260°C. end-point or a heavy fraction boiling around 120- 
260°C. is heated to a temperature of 454°C. in a continuous 
process in pipe stills from which the vapors are led directly 
to the contact chamber. The reaction product leaving the 
contact chamber passes through a heat exchanger and from 
there to the fractionating column. The reaction product is 
thus fractionated into aviation gasoline, naphtha, gasoil and 
some gas. 

_The catalyst employed is a highly active aluminum hydro- 
silicate. Carbonaceous material forms on the catalyst dur- 
ing the reaction. The catalyst is regenerated by burning off 
the carbon with superheated air in the chambers cut out of 
the system. The cokey products are thus burnt off the 
catalyst and the waste gases passed into the atmosphere by 
way of a turbo compressor. 

The turbo compressor furnishes the air for combustion 
of the cokey material—the air being heated in a special pipe 
heater. The cost of the catalyst is fairly high at approxi- 
mately $25,000 for a 10,000-barrel plant. The life of the 
catalyst is approximately 180 operating days. The catalyst 
chambers are approximately always in use for a period of 
about 10 minutes, whereupon a period of 20 minutes will 
follow which is called the regeneration period. Yields are 
about 58.8 volume percent of aviation gasoline by reforming 
of Gulf Coast heavy gasoline, and 32.5 percent of aviation 
Stock when reforming an East Texas heavy gasoline. Gas 
is formed to the extent of 13 percent in both cases. 


follows: 
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CH; 


he boiling-point range of both of these gasolines is as 


procedure is valuable for obtaining high- 

anti-knock products. 
Only recently it has been possible to develop a practical 
process to carry out these reactions. The isomerization of 
normal olefines proceeds relatively simply while the iso- 
merization of normal paraffins occurs usually with simul- 
taneous cracking of the paraffin forming at the same time 
unsaturated hydrocarbons, These reactions are difficult to 
control. According to Howes,” Ipatieff and his co-workers 
were able to convert 1-butylene into 2-butylene in almost 
100 percent yields, using phosphoric acid as a catalyst at 
249° C. Zine chloride, benzol-sulphonic acid, and perchlor 
acid were also found to be active catalysts for this conversion, 
According to Howes, Laughlin and Nash were able to con- 
vert hexylene into a mixture of the three isomers, using 
phosphoric acid and silica gel at 300° C. The same investi- 
gator mentioned that using zinc chloride as a catalyst, he 
was able to convert normal heptane into isopentane in about 
25 percent yields. The operations were conducted at a tem- 
perature of 300-400° C. under nitrogen pressure. It is said 
that aluminum chloride and molybdenum sulphide also exert 
an isomerization reaction on paraffins. 

Our own investigations were conducted with a crude 
cracked gasoline, conducting the vapors at 130-200° C. over a 
mixture of boric acid and bleaching clay as well as over 
bleaching clay alone. Two parallel runs were made under the 
same operating conditions. The crude reaction products ob- 
tained in each case showed the following properties: 











(a) (b) 
After Clay After Boric 
Treatment Acid-Clay 
Treatment 
| UE ane Cie ape ees ee eS 0.709 0.703 
ae Perr erent oere re 38° C. 33° C, 
ok RSE Se wrens 2 percent 3 percent 
60° C 6 percent 10 percent 
9 percent 15 percent 
16 percent 27 percent 
gh RR fe RS re 24 percent 37 percent 
es shee an's bacaldbinte cee 30 percent 46 percent 
SEE Goals cic cs duaivwlass speed 39 percent 56 percent 
Ot RRS eS ae 50 percent 67 percent 
BETES 6 cS was sds etaaeb od 75 percent 89 percent 
ST Mos ws iuideod dan ebnewse el 91 percent 96 cent ‘ 
Ny SERPS er ict Se 188 (97 percent) 184 (97.5 percent) 
SAREE eee ve es 2 percent (oily) 5 percent (oily) 











Before stabilization the gasoline (a) obtained showed an 
octane number of 60.6 (research method) and gasoline (b) a 
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value of 67. After stabilizing both products at 40° C. to a 
vapor pressure of 0.6 at. gasoline (a) showed an octane 
number of 58 and (b) a value of 59. 

Gasolines which had been treated with bleaching clay be- 
fore the boric-acid treatment remained unchanged after 
treating with boric acid. The boric-acid-treated gasoline is 
considerably lower in boiling range which can be explained 
by the fact that this treatment has caused some isomerization 
of the olefinic material. After the boric-acid treatment, 
however, the cracked gasoline, in storage for several days, 
apparently showed no results. Good results were obtained 
with other catalysts, such as silicic acid, metaphosphoric acid, 
zinc oxide, and phosphorous pentoxide, The procedure is not 
as practical as desired since, after stabilization, the octane 
number has been found to decrease considerably, offsetting 
gains otherwise made. 

Polymerization 

The formation of high-boiling-point hydrocarbons from 
olefines has been carried out successfully in practical proc- 
esses. The gasolines which may also be obtained in such 
processes show an especially high octane number of over 
100-200. Various combinations have been proposed to carry 
out the polymerization reaction. Phosphoric acid as a catalyst 
has been found most efficient and is cammonly used. The 
patent literature up to 1926 appears to show that the I. G. 
Company was the first to propose phosphoric acid and its 
combinations. Mention is also made of United States Patent 
1,884,093. A considerable number of patents have also been 
granted Universal Oil Products Company and Ipatieff. 

Polymerization using phosphoric acid has been described 
in the case of preparing iso-octylene. The polymer gasolines 
upon being blended with low-octane material appear to give 
higher octane numbers than can be calculated by the law of 
mixtures, A few examples will be discussed. 

For instance, it is intended to blend 50-50 two gasolines 
of octane number 40 and 80, the latter being the polymer 
gasoline. According to the law of mixtures the blended 
material will calculate to an octane number as follows: 

Mixed octane No. = 40 (0.5) + 80 (0.5)= 60 

Actually the mixture would probably show an octane num- 
ber of 80 instead of 60. Using the above equation the average 
value for the octane number can be calculated by substituting 
X for the octane number of the polymer gasoline: 
mo 40 ot X 0.5 
=- ans a = 120 

The octane number or blending value of the polymer gaso- 
line is therefore 120 in the mixture, while 100 percent of the 
pure material shows a value of 80. 


r 


General Characteristics of Aviation Gasolines 

High volatility is very important from the standpoint of 
flexibility in acceleration or slowing down of aviation motors. 
However, a volatility beyond a certain range, especially due 
to the presence of the butanes, leads to iceing of the car- 
buretor or vaporizors. Such gasolines will also show what is 
known as vapor lock, One therefore stresses the use of gaso- 
lines which are free of butane but which contain the 
isopentane as a substitute which we have mentioned above. 


A typical United States army gasoline, 2-95, shows the 


following properties: 


Octane (army meth.)...............- 92 
Mirco hac batcadh ec s« ks ck nape ctu 6 cc. p. gal. 
Goltr..., «. Sa Ete ae ERT ys ee Blue 
Wee PPO... occ cscs Ee Pee Pe 0.49 atm. 
SpE WIRES oo od xb nbs pes c46 Kade ake 0.1% 
Dist’n Test 
eras cices ack 158 F. 70°C. 
a a a a 212 F. 100°C. 
MS cL olay ys siwe cas oes aor. to C~ 
EE ae ae 2% 
Freez’g point ....... —76F., —24.4C. 


English specifications call for two grades of aviation gaso- 


line as follows: 
1) 77-octane standard gasoline 

(a) Distillation test: 
under 75C., not over 10% 
at 100 C., at least 50% 
at 150C., at least 90% 
End point...... under 180C. 

(b) Vapor pressure at 100° F. not over 0.49 at 

(c) Freezing point not over —50° C. 


(d) Anti-knock value not lower than 77, by CFR- 


motor method. 


(e) Gum, 


1. Actual gum not over 10 mg. per 100 cc. of 
liquid. This test is conducted by evaporating 


the sample in an open glass dish. 


2. Potential gum. 50 cc. of the gasoline must not 
show more than 10 mg. per 100 cc. after 
evaporation and after an incubation period of 


20 hours at 35° C. 
2) 87-octane standard gasoline. 

(a) Distillation. 

Same as la. 
(b) Vapor pressure. 

Sanus as lb 
(c) Freezing point not over —60° C. 
(d) Anti-knock: 87 CFR-motor method. 
(e) Gum: same as under le. 
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Percentage Gasoline Saturation of Absorption Oil 
Computed on a Gasoline-Free Basis* 
(750 CC Sample) 




















} 

cc cc % cc % cc | & cc % cc % cc % cc % 
Rec Sat Rec. Sat Rec. | Sat. Rec. | Sat. Rec. | Sat. Rec. Sat. Rec, Sat. Rec. Sat. 
1.0 .133 11.0 1.480 21.0 2.880 31.0 | 4.311 41.0 | 5.782 51.0 7.28 61.0 8.853 71.0 10.465 
1.5 -200 11.5 1.557 21.5 | 2.951 31.5 | 4.384 41.5 | 5.857 51.5 7.372 61.5 8.932 71.5 10.537 
2.0 267 12.0 | 1626 | 22.0 | 3.021 320 | 4456 | 42.0 | 5.932 52.0 | 7.449 62.0 | 9,011 72.0 | 10.619 
2.5 334 12.5 1.694 22.5 3.092 32.5 4.529 42.5 6.007 52.5 7.526 62.5 9,090 72.5 10.707 
3,0 401 13.0 | 1.763 23.0 3.163 33.0 | 4.60% 43.0 6.082 53.0 7.604 63.0 9.170 73.0 10.782 
3.5 468 13.5 | 1.832 23.5 3.234 33.5 4.675 43.5 6.157 53.5 7.681 63.5 9.249 73.5 10.864 
4.0 536 14.0 1,902 24.0 | 3.305 34.0 | 4.748 44.0 6.232 54.0 7.758 64.0 9.329 74.0 10.946 
4.5 .603 14.5 1.971 24.5 | 3.376 34.5 | 4.821 44.5 6.307 54.5 7.836 64.5 9.409 74.5 11.028 
5.0 671 15.0 2.040 25.0 | 3.448 35.0 | 4.895 45.0 6.382 55.0 7.913 65.0 9.489 75.0 11.111 
5.5 738 15.5 2.110 25.5 3.519 35.5 | 4.968 45.5 | 6.458 55.5 7.991 65.5 9.569 75.5 11.193 
6.0 806 16.0 2.179 26.0 3.591 36.0 | 5.042 46.0 6.534 56.0 8.069 66.0 9.649 76.0 11.275 
6.5 875 16.5 2.249 26.5 3.662 36.5 5.115 46.5 6.609 56.5 8.147 66.5 9.729 76.5 11.358 
7.0 942 17.0 2.319 27.0 3.734 37.0 5.189 47.0 6.685 57.0 8.201 67.0 9.809 77.0 11.441 
7.5 1.010 17.5 2.389 27.5 3.806 37.5 5.263 47.5 6.761 57.5 8.303 67.5 9.890 77.5 11.524 
8.0 1.078 18.0 2.459 28.0 3.878 38.0 5.337 48.0 6.837 58.0 8.381 68.0 9.970 78.0 11.607 
8.5 1.146 18.5 2.529 28.5 3.950 38.5 5.411 48.5 6.913 58.5 8.459 68.5 10.051 78.5 1 1.690 
9.0 1.214 19.0 2.599 29.0 4.022 39.0 5.485 49.0 6.990 59.0 8.538 69.0 10.132 79.0 11.773 
9.5 1.282 19.5 2.669 29.5 4.094 39.5 5.559 49.5 7.066 59.5 8.616 69.5 10.213 79.5 11.856 
10.0 1.350 20.0 2.739 30.0 4.166 40.0 5.633 50.0 7.142 60.0 8.695 70.0 10.309 80.0 11.940 
10.5 1.419 20.5 2.772 30.5 4.239 40.5 | 5.708 50.5 7.219 60.5 8.774 70.5 10.375 80.5 12.023 





















































Example: Volume of sample 750 C 
Volume gasoline recovered 10 CC 






Percent saturation of absorption oil is 


7% 


‘ 


128 = {124} 


* Percentages computed after subtracting Ss gasoline recovered from total volume of sample. 


- x 100 or 1.350 percent. 
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Operating Procedure for 


Determining Heat of Combustion 
Of Gasoline 


FE. W. DEAN, A. A. WILLIAMS and N. E. FISHER 


Standard Oil Dévelopment Company, Standard Inspection Laboratory, 
Bayonne, New Jersey : 


ae of the specifications for aviation gasoline now in 
effect in the United States include a minimum limit for 
lower or net heat of combustion. The prescribed procedure 
is to determine the gross calorific value in an approved oxy- 
gen-bomb calorimeter and obtain the net value by making 
a suitable correction for the latent heat of vaporization of 
water formed during combustion of the fuel. 


Practically all published directions for determining the 
ow calorific value of aviation gasoline are exemplified by 
Method 250.2 of the Federal Specification for Lubricants and 
Liquid Fuels*. This prescribes the use of the standard 
A.S.T.M. method of test for thermal value of fuel oil’ ntodi- 
fied as follows for volatile fuel: 


Fill a dry, weighed, gelatin capsule of suitable size with dry cotton 
fiber, weigh the capsule again, and record the weight of gelatin and 
cotton. Fill the capsule by immersing it in the fuel and closing it under 
the surface. Dry the outside of the capsule, weigh the capsule immedi- 
ately, and record the weight of the fuel. Wrap the ignition wire around 
the capsule three or four times and place the capsule immediately in 
the bomb. Fill the bomb with oxygen at 30 atmospheres pressure, and 
proceed with the test as outlined in Method 250.1. 

Repeat the test if traces of sooty deposits or odor of unburned fuel are 
noticed when the bomb is opened after combustion. 

Corrections. Make all corrections outlined in Method 250.1 and in 
addition correct for the heat of combustion of the gelatin and the cotton 
by subtracting from the total heat developed. 

















HOLE FOR ONE HALF OF CAPSULE 


DIAM. FOR ONE PART = FA 


DIAM. FOR OTHER PART == 


| -2 


} 


| Seis Aas 
| a 
ALL DIMENSIONS ARE IN INCHES 


FIGURE 1 


Capsule Holder consists of two. parts, one 

shown with half-capsule in place. Inside di- 

ameters, as shown, are suitable for capsules 
used in authors’ laboratory. 
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Tas paper, reprinted from Industrial and Engineering 
Chemistry, describes details of operating procedure for 
determining the heat of combustion of gasoline. The 
degree of precision and the economy of conducting the 
tests compare favorably with those possible for petro- 
leum products of low volatility. 











These directions, obviously, leave a great deal to the 
imagination of the operator. The authors’ laboratory has had 
occasion to acquire a large amount of experience with this 
particular determination, and the present paper discusses 
the details which are missing in the published directions 
quoted above, and gives specific instructions followed by 
their operators. 


Condition and Size of Gelatin Capsules 


The use of a dry gelatin capsule of suitable size is pre- 
scribed. As purchased, capsules contain a large and inde- 
terminate amount of water. One batch dried in a desiccator 
over calcium chloride showed a loss of weight of about 10 
percent for the first day, and an additional 4.5 percent in the 
20 days following. Complete drying could be effected by 
heating in an oven at 221° F., but the capsules then became 
brittle and unusable. It was found that capsules “as received” 
did not change appreciably during the normal time of the 
weighing operation, regardless of whether the humidity was 
high or low, and it appeared that the important feature was 
to ensure uniform water content in a batch, and to avoid 
extraneous surface moisture. 

Capsules having a suitable capacity of about 0.1 ml. are 
designated as “No. 00 size” by at least one commercial 
supplier. . 
Filling of Capsules 


The published directions call for filling a weighed capsule 
containing a determined quantity of dry cotton, by immers- 
ing it in the fuel and closing it under the surface of the 
liquid. The cotton serves to minimize splashing when the 
capsule is ignited in the bomb. Ignited asbestos serves the 
same purpose and has the obvious advantage of contributin 
nothing to the heat generated during the combustion period. 
However, by observing certain simple precautions it is pos- 
sible to dispense with cotton or asbestos. Splashing does not 
occur if the capsules are completely filled with liquid and 
free from even the smallest bubble of air or other perma- 
nent gas. 


The prescribed operation of filling by pushing together 
the two halves of the capsule below the surface of the liquid 
fuel can, if necessary, be performed with the fingers. The use 
of a special brass holder, such as shown in Figure 1, has 
obvious advantages, particularly as regards the size of the 
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container and the quantity of fuel required. It is not con- 
sidered good practice to fill more than one capsule from the 
portion of gasoline which has been poured into the dish. 


Evaporation Losses 


The fact that capsules are not perferctly tight is recog- 
nized in the published directions, by the provisions for 
weighing “immediately” after filling, and placing the cap- 
sule in the bomb “immediately” after adjusting the ignition 
wire. This is to minimize evaporation losses which change 
the composition of the fuel and introduce an uncertainty as 
to the weight of the charge actually burned in the bomb. 
The error due to change in composition of the gasoline seems 
to be unavoidable but is of negligible magnitude when deal- 
ing. with the present types of aviation fuel and is perhaps 
0.02 or 0.03 percent for each full percent evaporation loss. 
The error due to loss of material is in direct proportion to 
the amount of gasoline that is vaporized. 

A simple practical scheme, devised for determining the 
evaporation loss between the time of completing the final 
weighing of the filled capsule and the time of closing the 
bomb, involves determining the rate of evaporation loss 
(rejecting the capsule if this is excessive) and measuring the 
time interval between the completion of the weighing and 
the closing of the bomb. When the initial evaporation loss 
is not in excess of 0.0010 gram per minute, the rate remains 
practically constant for at least 2 additional minutes. An 
experienced operator usually can transfer a capsule from the 
pan of the balance to the bomb in one minute or less. 


Detailed Working Directions 


Preparation of Supply of Capsules. Place approximately 1000 
gelatin capsules in a bottle with a tight screw top. Allow to 
stand for at least 30 days to ensure equalization of the mois- 
ture content of all individual capsules. In case of emergency, 
this “soaking” period may be reduced to one week by using 
an oversize bottle and shaking its contents vigorously at 
least twice a day. 

At the time the soaking period is started, prepare test 
portions for determination of the calorific value of the 
gelatin. Each portion consists of about 10 capsules, cut into 
small pieces and placed inside a capsule. Put these test por- 
tions, with the halves of the containing capsules separated, 
in a small shallow dish or a perforated gill can, which is 
placed in the bottle with the main supply. At the end of the 
soaking period, remove the can, assemble the capsules, and 
place them in a small bottle which is tightly closed. Remove 
the Felatin-filled capsules from this bottle one at a time for 
determination of their calorific value. Make at least three 
determinations, and if the average deviation from the mean 
of these results exceeds 45 Btu. per pound, make additional 
determinations until the average deviation is less than this 
amount. 

Transfer at least 100 capsules from the large bottle to a 
set of small screw-top bottles of similar type, putting 10 to 
15 capsules (approximately 2 days’ supply) in each bottle. 
Avoid making the transfer under conditions which might 
cause the capsules to pick up surface moisture. The relative 
humidity should not be too high and the capsules should not 
be far enough below room temperature to bring about con- 
densation. 

Filling of Capsules. Withdraw a capsule from the current 
working supply, restoppering the bottle immediately. Weigh 
with an accuracy of 0.1 mg. and record as W;. Pour some 
of the sample to be tested into a small beaker or crucible. 
Place each half of the capsule in a suitable brass holder such 
as is shown.in Figure 1. Immerse the halves of the capsule 
in the gasoline, with the open ends obliquely upward, and 
agitate very gently for 20 to 30 seconds, to get rid of 
bubbles of occluded air or other permanent gas which would 
interfere with complete filling. Then put the two halves 
together, still keeping them immersed. Withdraw from the 


TABLE 1 

Benzene Blank Determination for a Typical Period of 
29 Consecutive Working Days 

(Values in Birtish Thermal Units per Pound) 

















| 
18,032 18,020 18,005 18,071 
18,030 18,031 18,057 18,057 
18.011 18.069 18.043 18,039 
18,032 18,065 18,048 18,045 
18,048 18,034 18,067 18,030 
18,041 18,057 18,045 18,033 
18.042 18,005 18,060 | 18,058 
18,010 
Mean, 18,041 


.. or 0.086 percent. 
or 0.200 percent. 


Av. deviation from mean, 15.5 B.t.u 
Max. deviation from mean, 36 B.t.u., 
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liquid, wipe dry with a clean cloth, and place on the pan of 
the balance. 

Weigh to 0.1 mg. and record as W:2 When balance is at- 
tained, start a stop watch and obtain another weight exactly 
60 seconds later. Record as Ws. Insert the filled capsule in _ 
a coil of ignition wire, already attached to the terminals of: 
the bomb and push it down into the cup or crucible. The 
coil is made by wrapping three or four turns of ignition 
wire around a rod of the same diameter as the capsules, 
Care should be taken not to warm the capsule appreciably 
while transferring from the balance to the coil of ignition 
wire. If the operator uses bare fingers, they must be dry 
and his touch must be light. Other precautions, such as the 
use of special tongs, are obviously permissible. Stop the 
watch when the lid of the bomb is in place. Do not include 
the operations of screwing on the lock ring, etc., in the time 
period thus measured. 

Compute the weight of gasoline burned, li», from. the 
following formula: 


; , , ae 
Wy = (W:— W) — (W:— Ws) = 
60 
t is the time in seconds elapsed between completion of the first weighing 
of the filled capsule and the closing of the bomb, specifically, it is the stop. 
watch reading. (W2— W:) is the weight of gasoline originally in the capsule 
and (W2— Ws) the amount lost by evaporation during the 60-second period 
the filled capsule was kept on the balance pan. A normal figure for this loss 
is from 0.0001 to 0.0010 gram. If it is as much as 0.0015 gram, or if any 
bubble of air or vapor is observed in the capsule before the bomb is closed, 
the capsule is rejected. ; ; ; 
Obtaining a weight at some predetermined instant is easy with 
various types of automatic-reading balances now available. If 
the simple conventional type of balance is used it is recom- 
mended that its sensitivity be determined and that (W2— Ws) 
be measured in terms of change in the swing rather than by 
trying to shift the rider. It is, however, possible to measure 
the time for, say, 0.0010-gram loss rather than the loss dur- 
ing 60 seconds. If this is done, the formula above should be 
suitably modified. 
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Other Methods for Bomb-Calorimeter Determinations with 
Volatile Fuels 


A somewhat different procedure, using gelatin capsules, 
has been described by Jones and Starr*. It has not been 
tried in the authors’ laboratory but they believe it is slightly 
less convenient and no more accurate than that described 
above. 

The method of Richter and Jaeschke’ involves weighing 
the charge of gasoline in a special platinum crucible covered 
with a thin skin of collodion. It has not been tried, but the 
accuracy claimed is no better than that normally attained 
with the procedure described above. 

The most precise method known to the authors is that 
originally described by Richards and Barry’, and later im- 
proved by Jessup* and Prosen and Rossini*®. The charge is 
weighed in a hermetically sealed special glass bulb with 
flattened sides. This bulb, if properly made and completely 
filled, opens in the bomb without splashing, when exposed 
to the heat generated by the combustion of the iron fuse wire. 
The procedure is more time-consuming than that described 
above and the technique of fabricating, filling, and sealing 
the bulbs requires a higher degree of manipulative skill than 
is necessary when using gelatin capsules. 

The authors take this opportunity to suggest that the 
ideal solution of the problem is to weigh the charge in a 
special closed container which opens mechanically in the 
bomb when the ignition wire is burned. With adequate inge- 
nuity and experimentation a practical device of this type 
might be developed. 














Precision Attainable 





It is customary in the authors’ laboratory to make a blank 
determination once a day on a sample of “chemically pure” 
benzene. Table 1 shows the results obtained in a period, 
selected at random, of 29 consecutive working days. 

The exact calorific value of the benzene used is not known, 
hence these “blank” determinations are an index of the 
reproducibility rather than the absolute accuracy of the 
determinations. The basic standard is benzoic acid, obtained 
from and certified by the National Bureau of Standards. 
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PENBERTHY 


“REFLEX’’ 


DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Liquid always shows 
black—empty space 
shows white. Preferred 
where the liquid level 
must’ be easily and posi- 
tively visible, and when 
liquids are under high 
pressure or at high tem- 
perature. Made of alloy 
temperature resisting 
steel and are highest 
quality throughout. 

Liquid chamber made 
from solid block of steel 
to assure ect align- 

ment and rigidity. Con- 
form with A.P.I.— 
A.S.M.E. requirements. 


The “Refiex” is one of 
the complete line of Pen- 
berthy Gages that meet 
every liquid level gage 
requirement. 
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PENBERTHY INJECTOR CO. 


Canadian Plant 
DETROIT, MICH. WINDSOR, ONTARIO 


PENBERTHY 


“REFLEX” 
WATER GAGE SET 


PENBERTHY 


DROP FORGED STEEL 


LIQUID LEVEL GAGES 





PENBERTHY 


“TRANSPARENT”’ 


DROP FORGED STEEL 
LIQUID LEVEL GAGES 









a 





























Recommended 
TYPE for 1000 Ib 
“90” Hydrostatic 
Pressure 


Made of Chromium-Molybdenuin 
alloy temperature resisting eteel, extra 
heavy throughout and stainless steel 
trimmed. Positive automatic shut-off; 
stainless steel balls shut off the flow 
of liquid if glass breaks. Regrinding 
— - heavy duty Por va 
ections. 


boxes, conn 
with API._ASME. ae 


This is one of the complete line of 
Penberthy gages that meet every 
liquid level gage requirement. 


PENBERTHY INJECTOR CO. 


DETROIT, MICH. winosoR ONTARIO 


PENBERTHY 


QUALITY 
PRODUCTS 


















For oit field, loco- 
motive type and 
marine boilers. 
Water shows 
black — steam 
shows white; the 
water level is 
unmistakable. 
U-Bolt construc- 
tion is strongest 
and simplest to 
service. Glass re- 
placed by simply 
removing nuts on 
face of gage . . 
unnecessary to 
work between gage and boiler. Conforms 
with A.S.M.E., Federal and State re- 
quirements when used for pressures 
specified by their respective codes. 


This is one of the complete line of 
Penberthy gages that meet every liquid 
level gage requirement. 














PENBERTHY INJECTOR CO. 


Canadian Plan 
DETROIT, MICH. WINDSOR, ONTARIO 
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age 


Penberthy liquid level gages of various 
types—injectors—ejectors—all so 
widely used throughout the oil indus- 
try because they have always been 
dependable under the most severe 
service conditions. 

All are of rugged construction and 
made by an organization with 57 
years experience in the manufacture 
of quality products. 








PENBERTHY INJECTOR CO. 


DETROIT, MICH. 


Canadian Plant 


WINDSOR, ONTARIO 
































Used to observe color 
and density of liquids 
under high pressures 
and/or temperatures. 
Construction exception- 
ally sturdy. Made of 
alloy temperature resist- 
ing steel, and are highest 
quality throughout. 
Liquid chamber made 
from solid block of steel 
to assure perfect align- 
ment and rigidity. Con- 
form with A.P.I.— 
A.S.M.E. requirements. 



















































The “Transparent” is 
one of the complete 
line of Penberthy gages 
that meet every liquid 
level gage requirement. 








ENBERTHY INJECTOR CO. 


DETROIT, MICH. WINDSOR, C ONTARIO 


PENBERTHY 


DROP FORGED STEEL 
LIQUID LEVEL GAGES 







Recommended 
for 750 Ib. 
Hydrostatic 

Pressure 


“10” 


Steel construction throughout with 
stainless steel interior trim. Auto- 
matic shut-off is positive and in- 
stantaneous; stainless steel balls 
shut off the flow of liquid when 
glass breaks. Heavy duty stuffing 
boxes, union connections, offset 
construction facilitate cleaning and 
simplify glass replacement. Con- 
form with A.P.I1.—A.S.M.E. re- 
quirements. 

This is one of the complete line of 
Penberthy gages that meet every 
liquid level gage requirement. 
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Phillips’ New Laboratory Includes 
Rubber-Research 







Facilities 





ae Petroleum Company has 
recently announced the completion of 
an extensive rubber polymerization 
plant at Phillips, Texas. The new unit 
constitutes another addition to central- 
ized Research Department facilities, 
which were shown to the public during 
an Open House on January 5, 1945 

Experimental ‘studies related to the 
production of better quality polymers 
are now being conducted by a staff of 
chemists and chemical engineers, under 
the supervision of J. E. Troyan, wh 
was recently associated with the Process 
Development Section of the Office of 
Rubber Director. 

The pilot plant contains diversified 
equipment for distillation and _purifica- 
tion of monomers, polymerizers, a co- 
agulation unit, and filtration and drying 
equipment. Here it will be possible to 











> < 
























} 
it produce sufficient rubber for full-scale § 0g 
a) processing and tire tests. Auxiliary re- 
if fregeration equipment, a _ small-scale unle: 
polymerization unit, and raw-material 
storage space are located in an adjaecnt plete 
one-story buiding. 
A distinctive feature of the Phillips § Turr 
pilot plant design is the use of glass- 
lined vessels and glass piping at all Hi 
points in the process where it is de- 
sired to prevent contamination of the § cons; 






latex and chemicals handled. 





Main laboratory of Phillips Petroleum Company's new research facilities at Phillips, Texas. In addition to this building, which covers approximately 
13,000 square feet of space, the plant includes a lead-blending plant, a pure-hydrocarbon manufacturing plant, a warehouse, and three pilot plants 
for development of synthetic-rubber polymerization, carbon black, and other products. Generally speaking, these laboratory facilities will be dev9 

to the pilot-plant or development phases of the company's research. The picture at top shows the interior of the rubber-polymerization pilot plant. 







oO 4 






134 Petroleum Refiner—V ol. 24, No. 3 March 








y has 
ion of 
ization 
Ww unit 
entral- 
~ilities, 
during 
145 

to. the 
lymers 
taff of 
under 
1, wh 
rocess 
fice of 


rsified 
irifica- 
a CcOo- 
drying 
ible to 
|l-scale 
ry re- 
I1-scale 
aterial 
1jaecnt 


*hillips 
glass- 
at all 
is de- 
of the 


ximately 
ot plants 


dev 


ot plant. 


No. 2 











ONE SOURCE FOR MORE THAN 






4000 different 


ooo oOo Oo Oo Oo OOOO SO 


Tostalling a piping system can mean time-consum- 
ing scouting and the fuss and bother of split-buying 
wmiless you go direct to the source for the most com- 
plete line of welding fittings and flanges—the Tube- 
Turn distributor. There is one in your locality. 

His line of Tube-Turn welding fittings and flanges 


consists of more than 4000 different kinds and sizes—all 





of which are produced as a standard part of the line! 





He carries a comprehensive stock of these Tube- 





Turn items, and in most cases he will have exactly 





what you need for immediate delivery. 





But the Tube-Turn distributor is 














kinds and sizes 


ooo oo oo Oo OOH OOOO OOS 
tujpsssi pp): 








more than a merchant. He is a pipe and fittings 

specialist who can give you a lot of bona fide, trou- 

ble-shooting engineering assistance. And—through 

the company’s many branch offices and the famous 

Tube-Turn laboratory in Louisville the Tube-Turn 

distributor is backed for service by the nation’s fin- 

est group of welding fitting engineers. They are the 

men who originated seamless welding fittings, and 

therefore have the most years of accumulated ex- | 
perience on tap for you. 


Remember, Tube-Turn seamless welding fittings 









j x SS all the first. They are still the best. 


TUBE-TURN 


TRADE MARK 


















THE COMPLETE LINE OF WELDING FITTINGS AND FLANGES 


Selected Tube Turns Distributors in every principal city are ready 
to serve you from complete stocks. 


TUBE TURNS (Inc.),Dept. PR-3, LOUISVILLE 1,KENTUCKY. Branch 
Offices: New York, Chicago, Philadelphia, Pittsburgh, Cleveland, 
Dayton, Washington, D. C., Houston, San Francisco, Seattle, Los Angeles. 


March, 1945—A Gulf Publishing Company Publication 
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Bivusinis. accident prevention re- 
quires cooperation from three basic fac- 
tors, management, supervisory force, 
and the worker, It is an established fact 
that forceful executive direction is most 
essential to bring about top safety per- 
formance. This executive leadership will 
provide for management attitude, the 
set-up of safe practices, the enforcement 
of penalty for rules violations, and an 
organized program for safety training 
and teaching. .n industry the supervis- 
ory force (the foreman) is looked upon 
as the key-man for safety, because due 
to his knowledge, skill, influence, and 
close association with men under his 
supervision, he is in the- position to 
transmit the rulings of the management 
to the worker. For the worker himself, 
management and supervisory force have 
in their teaching of safety made all ef- 
forts to obtain his support in the pro- 
tection of company interests as well as 
to strive for his own welfare. 

There should be no sentiment at- 
tached to the efforts to prevent acci- 
dents. It is far better to take an attitude 
of intolerance toward accidents because 
accident prevention is definitely a dol- 
lar-and-cents proposition, and employes 
who through their own carelessness or 
willful rules violations bring about ac- 
cidents resulting in injury to them- 
selves or to those with whom they 
work, are imposing an uncalled-for ex- 
pense on their emplover. 


Cost to Management 


The interest of management may be 
aroused and its support obtained, when 
it is convinced of the 4-to-1 ratio of 
accidents costs as outlined in Heinrich’s 
book on Industrial Accident Prevention. 
Most certainly an employer will be 
startled to realize that the costs of ac- 
cidents that lie sees, (exclusive of com- 
pensation and hospitalization) is only 
one fifth of the total cost. Another 
startling revelation will be in the realiza- 
tion that great savings and profits can 
be obtained in compensation insurance 
costs due to reduction in accident fre- 
quency and severity, as well as by 
proper distribution of employe classifi- 
cation. It is an obligation on those 
charged with the responsibility of acci- 
dent prevention .to see to it that man- 
agement is made aware of these possible 
savings, and also made aware that a 
safety program will not be successful 
without executive leadership. 

Accidents are preventable. The plain 
truth of the matter is that men hurt 
themselves or are hurt by those with 
whom they work. To convince yourself 
of this, check the accident report against 
the factors man-tool-method. The term 
carelessness as the cause for accidents 
should be discontinued, as there is a 
deeper, more tangible reason. It is fail- 
ure to observe safe practices under any 
and all working and seasonable condi- 
tions. The word carelessness in the 
studied causes for accidents is not men- 
tioned, nor will you find it used in any 
listing of accident causes. Safety con- 
sciousness is a habit that can only be 
acquired hy the constant practice of the 
safe way of doing things, the exercise 
of forethought in recognizing accident 
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Cooperation Required in Accident Prevention 


OTTO PETERS, SR. 











hazards, and the knowledge of how to 
prevent and how to eliminate them. 


The National Safety Council in one 
of its recent publications stated that 
“every 5 minutes there is 1 death and 
92 injured due to accidents, and that 
accidents have in effect, reduced 350,000 
active war time workers to industrial 
4-F.” The loss of life, the disabilities, 
the economic losses due to accident have 
reached such staggering totals that we 
may assume it to be“a national menace 
to the welfare of our country. I am 
of the opinion that to further stimu- 
late the interest of the worker and to 
obtain his continued efforts toward ac- 
cident prevention, it may be well to 
make him aware of the costs to him 


_when he meets with accidental death or 


disability, and to this end I submit 
“Summary of Fixed Compensation for 
Incapacity Resulting From Specific In- 
juries,” taken from Texas Civil Statutes, 
Article 8306, Sections 8-10-lla and 12, in 
the hope that the evident result of mo- 
mentary forgetfullness will leave a per- 
manent impression upon the reader. 


Texas Compensation 


For the injuries enumerated in the 
following schedule the employe shall 
receive in lieu of all other compensation 
except medical aid, hospital services and 
medicines, as elsewhere herein provided, 
a weekly compensation equal to 60 per- 
cent of the weekly wages of such em- 
ploye, but not less than $7.00 per week 
nor exceeding $20.00 per week for the 
respective periods stated herein, to-wit: 


Weekly 

Compensatable Injuries Compensation 
EEN 5 lads heh ablad o¢6 006 ddde wuss bed aobu 360 
Oe CO OGD GE GD SUMED. occ ccc cccceesccce 60 
a a er ar i Cn, oo eae ones 8ebeeeees 45 
For the loss of a second finger............. 30 
For the loss of a third finger.............. 21 
For the loss of a fourth finger (little)...... 15 
For the loss of a hand..........6... cc deces 150 
For the loss of an arm, at or above elbow... 200 
For the loss of one of the toes other than 

CE GS CD Sb ce clccencd ie Cher cd odes 10 
For the loss of the great toe............... 30 
ee ee ee os Ci deceupe esas seneoee 125 


For the loss of a leg at or above the knee. .200 
For the total and permanent loss of the 


ee, Gr Ge is a ct Wks Co 2 06064%6-02'0 b-c 100 
For the Complete and permanent loss of 

hearing in both ears... ......s.seeeees 150 
For the loss of an eye and leg above 

CD NOS oVEE Sb coc ccesd 6 eUhasicccecs 350 
For the loss of an eye and an arm above 

OR SS eee. aa 350 
For the loss of an eye and hand........... 325 
For the loss of an eye and foot............ 300 
Injuries constituting total and 

permanent disability................e. 401 

This summary represents the irre- 


placeable loss of parts of the human 
body for which the law provides a mini- 
mum and maximum payment for a lim- 
ited number of weeks. Keep in mind 
the amount of payment is determined by 
your weekly wage as established for one 
year prior to the date of accident. 
The human body is endowed with a 
brain which is supposed to be used and 
exercised in the prevention of injury, or 
loss, of any part of the human body. 
Do not fool yourself into thinking that 
you will be able to work as efficiently 
as if you had not lost any of these parts. 
In your competition to earn a livelihood, 
you will realize all too soon that your 
handicaps are increased through body 
impairment. Think also of the suffering 
of pain, the monetary loss, the anxiety 









of dependents, the accrued hardshi 
due to disability brought about by ae. 
cident resulting in injury to your per. 
son. You say these accidents are due 
to carelessness—then are you going to 
be careless enough to sell yon arm, or 
your legs, or your eyes for any sum 
allotted by law? If you want to play fair 
with yourself, your dependents and your 
employer, then you have every reason to 
help eliminate the cause for accidents. 
Compensation starts the eighth day 
after the incapacity. If the incapacity is 
for four weeks or longer, then the com- 
pensation will be computed from the 
first day instead of the eighth day. The 
actual payment for compensation js 
made about two weeks after the begin- 
ning of the incapacity and is made for 
one week. When the incapacity passes 
the fourth week, then an extra week is 
included which covers the first week's 
incapacity. This brings to mind the im- 
portance of prompt report of accidents. 
Minimum and maximum values had 
to be set to protect the employe who 
drew small wages and to protect the 
insurance carrier of the employer in the 
case of high-salaried employes whose 
services would be lost during the time 
of incapacity in addition to the cost of 
compensation. Then, too, if there was 
no limit on the compensation, there 
could be no limit on the insurance rate. 
It may rightly be assumed that the law 
makers of that time placed a minimum 
of $7.00 per week and a maximum of 
$20.00 per week to assure at least $1.0 
a day, and $20 weekly as being sufficient 
to meet the economic need of that time. 





































Compensation Suits 






For a compensation case not involved 
in law-suit, a lump sum settlement for 
the total permanent incapacity may be 
effected under the Workmen's Com- 
pensation Act of Texas, by what is 
known as the Compromise Settlement 
Agreement. When approved by the Im 
dustrial Accident Board, the compro- 
Mise agreement is paid. j 

For a compensation case involved in 
law-suit, it may be noted that the Texas 
Workmen’s Compensation Act states 
that an attorney representing an injured 
employe receives 15 percent of the first 
$1,000 in the event a case is com- 
promised before it reaches suit, and in 
the event a suit is necessary and filed 
by the attorney, he shall receive 33 1/3 
percent of any amount recovered. 

I do not know what causes one to 
bring suit for compensation payment. 
The salary has stopped for the one 10- ne 
capacitated, the need for money 55 f 
urgent, a lump sum settlement appears 0 
more desirable than weekly payments. ad 
There may be anger and resentment 
against employer, there may be unscru 
pulous influences at work, whatever th 
reason, let me tell you to avoid suit ll = 
at all possible. In my 30 years of wor 
as a salaried employe I have always 
found employers ready and most anx 
ious to help an injured employe to 0 
tain full and adequate justice in all com 
pensation cases. In all fairness to law 
yers I may do no harm in reminding 
you that the matter of 33 1/3 percen§ 
is something for you to think about. 44 
is not wise to bring suit until after yo 
have presented your case to the Indus 
trial Accident Board, as the propel 
forms for filing any type of claim 
be furnished by the Industrial Accidem 
Board direct to the employe without # 
necessity of having some third P 
present the case to the board. 
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ESIGN, engineering and construction for 
all modern processes are available to you 
through the McKee organization. 


McKee process specialists, designers, engi- 
neers and technical experts, with many years 
of world-wide experience, are up-to-date on 
advanced scientific refining techniques. 


Adequate, skilled construction personnel with- 
in our own organization assures efficient, rapid 
completion of your project by men with long, 
specialized experience in refinery construction. 


*SUPERIOR WAX. Direct Manufactur- 
ing of Marketable Wax by Solvent Process. 


*SUPERIOR LUBE OILS by m-E-K 
Solvent Dewaxing and Furfural Refining 


Processes. 


* AVIATION GASOLINE by Catalytic 


Cracking, Alkylation, Isomerization and 
Hydrogenation Processes. 


*OTHER PETROLEUM PRODUCTS 


by Atmospheric or Vacuum Distillation 
Processes with Precision. Fractionation 


and Scientifically Controlled Stripping. 


Arthur . Mckee & Company 
x Engineers and Contacts * 


2300 CHESTER AVENUE « CLEVELAND, OHIO 
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One Refinery Workers Observations 


On Industrial Relations 


HOWARD W.«LARSEN 


iv ERE are many terms and phrases 
that are used altogether too glibly by 
our radio and press. Foremost among 
these vague expressions is the term “la- 
bor problem”. Continually we hear ref- 
erences to the labor problem as one of 
our chief postwar problems. And yet 
the question may easily be asked, 
“What is our labor problem?” A satis- 
factory answer to this query is not 
readily received. 

The petroleum industry has not been 
plagued with labor disturbances to the 
degree that other industries have been 
hampered. To a large extent this may 
be attributed to the progressive atti- 
tude taken by management. The indus- 
try is fairly young and management, 
profiting by the experiences of older in- 
dustries, has been quick to remedy any 
unfavorable conditions that disturbed 
pleasant employe-employer relations. 

However the agreeable relations be- 
tween management and labor in this 
industry has produced another effect; 
there is a vast indifference among petro- 
leum men of the problems facing 
American labor in general. Indeed, there 
is a tendency to condemn labor unfairly 
when speaking of the labor disturbances 
in other industries since we are not at 
all well acquainted with the many fac- 
tors that contribute to a labor problem. 
It may be well then for us to consider 
some of these factors briefly. 

The labor problem is the accumula- 
tion of many unfavorable conditions in 
American life experienced by the vast 
majority of the American people. It is 
altogether impossible to enumerate all 
of these conditions, however, the more 
important may be listed as follows: 

Unemployment. 

Wage grievance. 

Hour grievance. 

Industrial accidents. 

Industrial illnesses. 

Sub-standard workers. 

Superannuated workers. 

Industrial autocracy. 

It may be well to explain that the 
above conditions are not listed in the 
order of their importance. Although 
unemployment is clearly the greatest 
disease of our democratic system, many 
difficulties would soon be encountered 
should an attempt be made to determine 
the relative importance of the remain- 
ing seven conditions. A discussion of 
each one will quickly reveal the peculiar 
place each has in contributing to what 
we call “the labor problem.” 


Unemployment 


American labor is not as much dis- 
turbed about the “irregular” causes of 
unemployment as it is about the “regu- 
lar” causes. Irregular causes such as 
unpredictable weather which affects 
farmers, changes in fashion which con- 
cern our garment workers, and changes 
in foreign markets which affect work- 
ers in the export industries, are difficult 
to govern, and labor sympathizes with 
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| ta article is being printed in the 
hope of promoting better under- 
standing. Consideration of what the 
“other side’ proposes is one ap- 
proach to understanding. Without un- 
derstanding, bickering between con- 
flicting elements within industry will 
grow more intense. 

With many of the author’s ob- 
servations Petroleum Refiner is not 
in accord. Difference of opinion, how- 
ever, does not justify refusal to con- 
sider. If it is not a duty, at least it is 
a privilege to offer an outline of 
what men who work in_ refining 
plants consider their rights. 

Briefly, the attitude of Petroleum 
Refiner is that such terms as “‘labor’’ 
and “management” have so many 
common objectives that it is unfor- 
tunate that the words have come to 
have restrictive meaning. Each wants 
the same thing from business. One 
calls it wages; the other calls it divi- 
dends. Neither can be provided ex- 
cept through profits. 

When this attitude was outlined to 
the author, he expressed apprecia- 
tion and asked that the observations 
be singled ovt as his own and not 
necessarily those of Sun Oil Com- 
pany, by which he is employed as a 
chemical engineer in its Toledo plant. 








management as it attempts to cope with 
these conditions. However, such regu- 
lar causes as technological unemploy- 
ment, seasonal employment, and busi- 
ness cycles can have their impact on 
labor softened and this is what Ameri- 
can labor wants. Technological unem- 
ployment would not be such a major 
grievance if the workers to be released 
by the installation of a new machine 
were given sufficient warning to seek a 
new job. Seasonal employment may in 
many industries be avoided by fair and 
wise planning on the part of manage- 
ment. Unemployment caused by a 
downward surge in the business cycle 
can be decreased by sufficient economic 
research to guard against overproduc- 
tion or underconsumption of certain 
commodities and scientific research to 
open new fields of production. Unem- 
ployment cannot be eliminated but it 
can be decreased. The insecurity result- 
ing from the prospect of unemployment 
is American labor’s major grievance. 


Wage Grievance 

There are two kinds of wages which 
are of major concern to labor, money 
wages and real wages. A money wage 
is the monetary remuneration which an 
employer pays an employe for his serv- 
ices. A real wage is the relative value 
of the money as a purchasing power. It 
determines what a worker is actually 
paid for his services, for if a pair of 


shoes, cost five dollars one» year. and 
ten dollars a decade later, an employe’s 
real wage has been halved even tho 
his money wage may have remained 
same. There is always a lag in real 
wages behind money wages. American 
labor wants greater effort on the part of 
management to diminish the gap be 
tween the two. 

Secondly, labor wants a fair evalua 
tion of the relative value of the differ- 
ent kinds of services and wants this 
relation maintained. That is to say, if 
a refinery operator is worth more on 
an hourly rate than a helper, he wants 
to be paid more and wants the ratio 
between the two rates maintained fair- 
ly, even during times when economic 
conditions call for a readjustment of 
rates. 

Hours Grievance 

The industrial revolution and the ae- 
companying development of specializa- 
tion in industry brought about a great 
change in the attitude of workers. Be. 
fore this industrial shake-up, workers 
took a personal interest in their work 
and did not complain about long hours, 
They were craftsmen who had great 
pride in their finished product and ho 
were spurred on by the possibility that 
some day they could go into business 
for themselves. With the industrial rey- 
olution, men became mere cogs in the 
wheels. In doing the same small routine 
job every day fatigue readily set in and 
labor needed more time for rest. Then 
again, the higher standard of living that 
developed opened up new facilities and 
opportunities for spending leisure time. 
Labor wanted more time to enjoy the 
fruits of its efforts. After years of fight- 
ing for shorter hours, the establishment 
of a 40-hour week, several years back, 
was labor’s crowning achievement. 
When normal times once again return, 
American labor is looking forward to 
the re-establishment and maintenance of 
a short work week allowing sufficient 
time for rest and leisure. 


Industrial Accidents 

There are two chief causes of indus- 
trial accidents, mechanical causes and 
human causes. Mechanical causes have 
been and are being rapidly reduced by 
the use of guards where safety de- 
mands, Not only has this proven profit- 
able to labor but management also 
realizes the value of protecting its 
workers and has cooperated wonder- 
fully to reduce this danger. However 
there are some employers who have not 
been so enlightened and labor must 
ever be vigilant to protect its members. 

The human causes of industrial acct 
dents are difficult to reduce. Man is ill 
adapted to a machine and speed, monot- 
ony and noise all contribute to fatigue 
and the resulting accidents. Then again, 
men feel a sense of immunity from 
danger after they have repeated the 
same operation over and over agaif 
without injury. This over-confidence 1S 
hard to combat, however a reduction 
in the other contributing factors may 
be facilitated and labor is continually 
wary to note these factors and suggest 
means of improvement. 


Industrial Illnesses 


Illnesses which are the result of com 
tinuous exposure to harmful working 
conditions and which result in disabil 
ity or death are a very real threat © 
labor. For example, some industries 4 
velop atmospheres which would tend ® 
promote respiratory diseases. T 
perhaps reduce skin infections and ™ 
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FOR YOUR 


VALVE DATA FILE 


Non- Return Values caralog 12-8 


Cast and forged steel in 300 to 2500 
Ib sp classes. Full dimensions, cross- 
section illustrations and descriptions. 
Maintenance hints, pressure drop data, 
pressure-temperature tables and other 
useful information. Every power sta- 
tion operator should have this helpful 
new catalog. 


Gate Values Caralog 12-£ 


Cast steel for service from 150 to 
3600 lb. Description, with illustrations, 
of the new, basically different Edward 
gate valve line, including Intex integral 
seat construction, exclusive Edward 
guiding method, and other new fea- 
tures. An important catalog for steel 
gate valve users. 


Slou-Off Values catolog 12-0 


Design details and dimensions for 
Edward cast and forged steel blow-off 
valves. Installation and operating sug- 
gestions. Moderate initial price, . ex- 
tremely low maintenance costs and 
operating dependability make Edward 
blow-off valves standard equipment for 
thousands of boiler plants. 


The Edward Valve & Mfg. Co., Inc., 2-145 
East Chicago, Indiana 


Please send me the following catalogs. No obligation. 


[] Non-Return Valves, Cat. 12-B 
[] Gate Valves, Cat. 12-E 
[] Blow-Off Valves, Cat. 12-D 
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but it takes a steady worker like RUBY, who 
dreams of gallant ladies, as she graduates 


those fine lines on a waxed tube, so it will 


be accurate when used to test manufacturin 
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processes of war materials. 


And in your post-war plans, 
just remember, it will take the 
same steady skill to produce 
GOOD Thermometers that you 


will need in your plant. 


PALMER Thermometers will give you: 
1. Precision and Guaranteed Accuracy 
2. Sturdiness and Long Service 


3. A bright RED column... so easy to see 
with ‘‘Red-Reading-Mercury”’ 


Clip This Ad as a Reminder. (Catalog on Request) 














still others improper lighting or 
constant use of the same S 

would result in the loss of eyesight ¢ 
cramps. Unhealthy working conditi 
of the above nature continually are 
major grievance of labor. Only by 
sustained effort on the part of labor op 
ganizations has improvement bee 
made. Labor wants a healthy working 
environment. 


Sub-Standard Workers 


In a democracy during normal times 
there are more men than jobs. This 
stimulates competition and the better 
men receive employment. The inferior 
worker will then reduce the minimum 
wage that he will work for as a means 
of competing with the more qualified 
worker. Management is out to make 
profits and will naturally hire the sub- 
standard workers at the lower wage 
rate unless it feels that the quality and 
quantity of the work produced by the 
more skilled worker will compensate 
for the higher wage rate. Unfortunately 
as more machinery is introduced, less 
skill is required. The net result is that 
unless labor takes a stand against the 
sub-standard workers, the downward 
spiral will continue. American labor 











MERCURY ACTUATED 
SUPERIOR RECORDING 
THERMOMETER 





feels that the employment of women 
and children in industry and the ex- 
ploitation of the many ignorant work- 
ers in this country who are willing to 
work for “scab” wages is unethical and 
can only be combated by a united stand. 


Superannuated Workers 

The insecurity of old age is a prob- 
lem of labor. As has been previously 
mentioned, fatigue is one of the results 
of the industrial set-up and has led to 
an early aging of workers. It can be 
safely stated that whereas men are not 
discharged at the age of 40, the dif- 
ficulties in securing employment have 
been immeasurably increased. Manage- 
ment wants youth, for unless the task 
calls for a particularly skilled artisan, 
youth has the capacity to yield a great- 
er output. Management is certainly jus- 
tified in hiring young men in preference 
to older men for they are investing 
money and are competing for profits. 
However such a system hardly con- 
tributes to the security that labor so 
dearly wants. Although most business 
organizations do keep their older em- 
ployes on the job, labor must wage 4 


| continuous fight against those employ- 


ers who discharge workers because 
their productivity has been curtailed by 


| superannuation. 


Industrial Autocracy 
A strange phenomenon in industrial 


| relations-will now be considered. It may 


be possible to correct everyone of the 
grievances of labor and still have dis- 
contented employes. The reason is that 
unless labor has some voice in manage- 
ment, satisfaction will not be in order 
Progressive employers have dealt with 
this situation by requesting their em- 
ployes to select representatives to pre- 
sent their views to management. Among 
workers who are not affiliated with any 
organized unions, employe associations 
have been encouraged and in many 
cases have functioned satisfactorily. As 
opposed to these progressive employ- 
ers there are still a few left of the ol 
school who insist on autocratic contro 
and continually suppress the demo) 
cratic spirit of their employes. Labor 
must present a united front to thes 
autocrats as a token of its disappro 
ever looking ahead to the day when 
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(OM THE SMALLEST TO THE LARGEST, 
SE RELIABLE TURBINES HAVE — 


indestructible One Piece Wheel 

Large Radial and Axial Clearance 

Double Rim Protected Blading 

Dependable and Durable Governor 

Heavy Dust-Proof Bearing and Governor Housing 
dependent Overspeed Trip with Separate Valve 
Surdy Casing Design 

‘wong and Easily Inspected Steam Strainer 

sight Oil Level Gauges 


Individual Nozzle Control 


luly Accessible Construction, Which Makes In- 
ipection of the Interior Parts a Simple Matter 


y Full Details ask for Bulletin $-116 


March, 1945—A Gulf Publishing Company Publication 


OFFERS MANY ADVANTAGES 


Action of steam in Terry wheel turbine. The 
steam issues from an expanding nozzle at 
high velocity and enters the side of the wheel 
bucket in which its direction is reversed 180°. 
As this single reversal uses but a portion of 
the available energy, the steam is caught in 
a stationary reversing chamber and returned 
again to the wheel. This process is repeated 
several times until practically all of the useful 
energy has been utilized. 


T-1154 


TERRY SQUARE-HARTFORD, CONN. 


Z 
ween — 














| WITH TORCH 
and STEEL 
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One of the important factors 
in the development of modern 
science and industry is indus- 
trial piping. Keeping pace with 
the conceptions and require- 
ments of engineering has been 
the responsibility of fabrica- 
tors. Since pipe fabrication is 
our business, we of Associated 
have constantly studied and 
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striven in the improvement of 
techniques and procedures, 
With torch, steel and skill, and 
use of finest equipment this 
firm goes forward... We would 
like to help with your piping 
requirements. 


ASSOCIATED PIPING & ENGINEERING CO. Inc. 
2332 Est 38th Street © Los Angeles 11, California 
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employers will see the advantage of 
meeting with their employes for the 
purpose of exchanging ideas. 

* * * 

An attempt has been made to briefly 
examine the major conditions which 
contribute to the present labor prob- 
lem. It may be possible to correct all 
but one of these grievances and still be 
faced with discontentment among 
workers. The possibility also exists that 
even if the remaining grievance were 
removed, another one would bheak out. 
The labor problem is continuous and 
can never be entirely solved. However 
it can be relieved by more strenuous 
and honest efforts on the part of labor 
and management to understand each 
other. We of the petroleum industry 
can be extremely thankful that for the 
most part our employe-employer rela- 
tionships have been cordial and in most 
cases have brought the desired results. 
We are looking forward to the day 
when the same thing can be said for not 
only our entire industry but also for the 
other industries in our nation. 


Baton Rouge Employes- 
Medical Building Opened 


Standard Oil Company of New Jersey's 
Louisiana Division dedicated an elab- 
orate new employe-relations and medical 
building at Baton Rouge refinery on 
February 2. Ceremonies in which offi- 
cials of the company and prominent 
visitors took part were held on two 
days. The building provides ample 
facilities for emergency hospitalization 
and health protection, and provides 
many comforts for employes. 


Thiophene from Petroleum 
Available at Lower Cost 


Socony-Vacuum Oil Company has an- 
nounced development of a process for 
producing thiophene from petroleum 
which makes this product commercially 
available. Production of the chemical 
is underway in a laboratory pilot plant, 
and a plant under construction will have 
capacity of several barrels per day. 
Previously thiophene has been produced 
by synthesis from coal tar at a cost ol 
about $54 a pound, too expensive for its 
use in many phases of chemical industry 
where its value is demonstrated. 

Thiophene is a colorless liquid, C.H.S, 
containing 57.1 percent carbon, 4.8 per- 
cent hydrogen, and 38.1 percent sulphur. 
Its structure is agreed to consist of a 
five-membered ring containing four car- 
bon atoms and one sulphur atom. The 
ring contains two double bonds between 
two of the pairs of carbon atoms. One 
hydrogen. atom is connected to each 
carbon atom. In its reactions thiophene 
resembles benzene, although different 
reaction conditions may be necesary. 
Substitution of the thiophene ring for 
the conventional six-carbon-atom ben- 
zene ring presents numerous oppor 
tunities for altering the characteristics 
of many products, such as the color of 
dyestuffs, physiological effects of medi- 
cinals, and hardness, elasticity, brittle- 
ness and other properties of plastics. 

Under suitable reaction conditions, 
thiophene also reacts with aldehydes, 
particularly formaldehyde, to form ther- 
moplastic resins. In this respect the be- 
havior of thiophene may be likened to 
that of phenol in the preparation ° 
thermosetting resins of the phenol-for- 
maldehyde type, although there are '™m 
portant differences. 
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United Nations Refineries 
Keep Busy in War Effort 


With few exceptions, all refineries of 
the United Nations, are operating at 
maximum capacity, it was announced 
February 27 by PAW. 

In addition to the large output of 
American refineries and the undisclosed 
production of those in the Soviet Union, 
6 refineries in 22 United Nations proc- 
essed 1,450,000 barrels of products daily 
in 1944, it was reported. 

Shortages of tankers and the long 
hauls involved made it impossible to 
take full advantage of the potentialities 
of these plants in the early days of the 
war, but within the last two years the 
building up of the tanker fleets has en- 
abled use of foreign oil production and 
reining facilities virtually at maximum 
capacity, the report said. 

The few foreign refineries that are not 
operating at maximum capacity are 
those that are undergoing repairs from 
bmbing damage, those that cannot be 
supplied with crude or whose products 
cannot be moved. " 

Much of the operation of overseas re- 
fneries has been carried on despite prob- 
lms ranging all the way from shortages 
of food and drinking water to attacks 
by enemy bombers and submarines. 

Material and food-supply problems 
have been complicated by shipping diffi- 
ulties beyond the normal expectation of 
wartime conditions, and furloughs of 
yersonnel to the United States and Eng- 
and have been prohibited, some of the 
men not having seen their families since 
before the outbreak of the war. 


API Report Shows Crude 


dil Reserves Increased 

Despite production of substantially 
larger quantities of crude oil thanin any 
previous year, and drilling far below 
wrmal, the oil industry in the United 
‘ates found more oil than was con- 
sumed in 1944, it was revealed in the 
anual report of the American Petro- 
tum Institute’s committee on petroleum 
mserves. The estimate of proved re- 
‘tves at the end of the year was 20,- 
3,231,000 barrels; at the end of 1943 
his figure was 20,065,152,000 barrels, 
lhe difference of 2,067,500,000 barrels 


tpresenting new oil discovered during 


the year, Production during the. year 
was shown at 1,678,421,000 barrels, 
which means that the net increase of re- 
serves during 1944 was 389,079,000 
barrels. 

Since Pearl Harbor, the United States 
has found within its borders nearly a 
billion barrels more oil than has been 
used in that period. 

Upward revision of figures in fields pre- 
viously discovered accounts for 1,556,- 
000,000 barrels of the reserves added in 
1944, which indicates that the 511,000,- 
000 barrels added by new and little 
drilled fields is conservative. 

Development during the year increased 
Mississippi reserves 170,139,000 to 209,- 
011,000; Louisiana increased 89,561,000 
to 1,573,387,000 barrels; Wyoming in- 
creased 82,336,000 to 581,730,000 bar- 
rels; Oklahoma increased 61,644,000 to 
970,262,000, and while Texas increased 
only 50,526,000 barrels its reserves of 
11,375,480,000 barrels still is well over 
half of the total for the United States. 
California, despite the extra effort to get 
out more oil, increased 7,729,000 barrels, 
to 3,344,552,000 barrels. 


Seek $100,000 to Finance 


Gas Reserve Investigation 

Plea for an appropriation of $100,000 
to finance a Federal Power Commission 
investigation of the natural gas reserves 
of the country was made before the 
Senate appropriations committee March 

by Senator John H. Overton of 
Louisiana. 

Overton said use of natural gas for 
indsutrial purposes is so tremendous 
that many fields will be exhausted in a 
comparatively short period. He cited as 
an example of the extent of the deple- 
tion that the Monroe field in Louisiana 
at the present rate of withdrawal has 
only a seven-year supply. 

Members of the committee were in- 
terested in Overton’s presentation but 
decided to withhold action until the 
matter has been submitted to the budget 
bureau and passed upon by that agency. 

Meanwhile the Federal Power Com- 
mission announced receipt of a third ap- 
plication for a major facility to supply 
the Middle West with additional gas, 
filed by the Metropolitan Eastern Cor- 
poration for construction of an 825-mile 
18-inch line from East Texas to Ohio. 


Postwar Monopolies Would 
Be Prevented by New Bill 


oe designed to prevent mo- 
nopolies, strengthening a 30-year federal 
prohibition against monopolistic merg- 
ers, has been introduced in Congress by 
Senator Joseph C, O’Mahoney of Wyo- 
ming and Representative Estes Kefauver 
of Tennessee. 

The measure would prohibit a cor- 
poration from acquiring the physical 


assets of another corporation where the. 


effect of such acquisition would be to 
“substantially lessen” competition. 

The existing law prohibits a corpora- 
tion from acquiring another by purchase 
of its capital stock, where such action 
would reduce competition, but is de- 
clared by O’Mahoney and Kefauver to 
have left a loophole whereby a corpora- 
tion can move toward monopoly by the 
acquisition of the property of compet- 
ing corporations, 

“Now that the country must begin to 
prepare for the postwar world, it must 
decide whether to maintain a free econ- 
omy by maintaining a competitive sys- 
tem or, by permitting the trend toward 
monopoly to continue, invite the final 
step in monopoly, namely the complete 
absorption of business in government,” 
they said in a joint statement. “It will 
be our intention to ask for early con- 
sideration of this legislation in the belief 
that it constitutes a first step in the re- 
habilitation of a free competitive econ- 
omy in which little business can hope to 
survive.” 


Inbound and Outbound Oil 
For 1944 Show Large Gain 


Shipments and receipts of bulk petro- 
leum cargo in United States ports, ex- 
cluding United States military cargo, 
approximated 30,000,000 tons in 1944, it 
was reported by the War Shipping Ad- 
ministration. 

Liquid cargo carried inbound and out- 
bound during the year exceeded the total 
carried in 1943 by more than 55 percent, 
with outbound shipments alone averag- 
ing 1,750,000 tons monthly. 

The Maritime Commission’s long- 
range building program began with de- 
liveries early in 1939 of the high speed 
national defense type tankers that were 


(rude Oil Runs to Stills, Production of Refined Products, and Stocks for the Four-Week 
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Stecks at Refineries, Terminals and in 
Crude Pipe Lines Crude Oil 
Runs to Stills Production 
Finish : Daily 
Capacity Percent Gasoil and Un- Gasoil ‘ Average 
Percent | Daily | Operat- and Dist. | Residual | finished and Dist.| Residual| Pro- 
DISTRICT Reporting, Average ing Gasoline*| Kerosine | Fuel Oil | Fuel Oil | Gasoline | Kerosine | Fuel Oil | Fuel Oil | duction | Stockst 
st Coast " 100.0 720 | 99.5 7,542 755 4,068 6,673 13,349 2,121 5,469 GRE Sree 
Appalachian District 1. . . 83.9 99 75.9 1,229 241 294, 427 2,612 361 339 Of eee are Se 
pppalachian District 2 rd 87.2 60 127,7 758 54 210 373 1,638 57 167 RR nee 
nois, Indiana, Kentucky......... 85.2 728 95.4 11,740 1,031 2,631 4,637 22,942 1,564 3,741 3 rere mre e rs 
Pwahoma, Kansas, Missouri 80.2 367 90.6 5,542 638 1,638 2,076 9,447 466 1,743 ty Se ee reese 
and Texas : 66.9 240 86.2 3,841 370 491 1,845 3,091 131 381 fF aS Tee Nes 
ae Gulf Coast... . 90.5 1,170 100.4 14,377 1,675 5,787 7,922 15,836 1,221 5,418 PE: tyes: 0 Puss cues 
Susiana Gulf Coast.......... 95.5 259 106.9 3,395 822 1,135 1,184 5,120 910 1, Beet isnt.) PVG: 
Porth Louisiana, Arkansas... . : tid 68.0 81 78.1 898 213 246 492 3,057 152 757 / 2 eis Ret 
“ky Mountain District 1......... 17.0 11 82.7 142 16 32 95 86 15 15 Oh Se eee 
acty Mounatin District 2................. 58.3 102 71.6 1,494 90 236 797 2,152 100 315 eT stack) eons 
BIS... cote teitss ei coals a ae 89.9 845 103.7 8,983 201 2,367 10,375 16,651 416 8,549 See 1. aa 
Total U. S. February 24, 1945............. 87.2 4,755 96.8 | 59,941 6,106 19,135 | 36,932 | 95,972 7,514 28,753 | 46,723 4,752 220,060 
Total U.S. January 27, 1945........... 87.2 4,756 SS ee ee Se it het 89,223 9,481 33,651 51,119 | 4,727 237,511 
ee | re RSE? TREES SEAR PURI Sher he: Mies Se Ae 81,604 8,187 | 36,333 | 52,956 | 4,423 | 237,137 
—_—_— 
"Includes natural gasoline blended at refineries. t Bureau of Mines. t February 17, 1945. 
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the mainstay of the tanker fleet when 
we entered the war. Since that time, 640 
tankers of 9,374,000 deadweight tons 
have been put into service by Maritime 
Commission construction, the figure in- 
cluding ocean, inland and military types. 


Five 100-Octane Plants 
Given PAW Approval 


Five new plants have been scheduled 
for construction, and several more are 
under consideration, it has been an- 
nounced officially by the Petroleum Ad- 
ministration for War, in a new expan- 
sion of the 100-octane-gasoline program. 
It was revealed that very substantial 
increases in 100-octane-gasoline produc- 
tion have been asked by the armed 
forces, although production has been 
above 500,000 barrels daily since last 
October. 

The new plants scheduled are to cost 
$78,000,000, financed privately. Shell Oil 
Company will build a plant at Houston; 
Standard Oil Company -(Indiana) two, 
at Whiting, Indiana, and Sugar Creek, 
Missouri; The Texas Company at Lock- 
port, Illinois, and Leonard Refineries, 
Inc., at Alma, Michigan. 

It was pointed out that the supply of 
high-octane gasoline recently has been 
getting some aid from the rubber plants, 
but this source of cumene for gasoline 
blending is soon to be cut off as the 
rubber program takes up expected ex- 
pansion. 


Natural Gasoline Plants 
Authorized for California 


Extensive construction activity in the 
natural gasoline industry in California 
is indicated by projects approved by the 
War Production Board, acting on the 
recommendation of the natural gas and 
gasoline division of PAW. 

General Petroleum Corporation has 
been given approval for construction of a 
natural gasoline plant in Fresno County, 
to use product from the Helm and River- 
dale fields, to cost between $1,000,000 
and $1,250,000. Barnsdall Oil Company 
has obtained approval for building a 
pressure-maintenance plant in the New- 
hall-Potero area north of Los Angeles 
in Los Angeles County, at a cost of 
$500,000. 

Standard Oil Company of California 
will build a pressure-maintenance plant 
for the Navy in the Elk Hills reserve at 
a cost of about $250,000. 

Doheny, Los Neitos, Seaboard, Hono- 
lulu, et al, have been given approval for 
a $500,000 natural-gasoline plant in the 
Coalinga Nose oil field in Fresno County. 


Consumers Cooperative 
Buys Texas Refinery 


Consumers Cooperative Refinery As- 
sociation, representing farmers coopera- 
tive associations in Texas, Oklahoma 
and New Mexico, has purchased Motor 
Fuels Corporation’s 5000-barrel skim- 
ming and cracking plant at Levelland, 
Texas, for reported consideration of 
$750,000. The plant has been operating 
since 1939, processing crude oil from 
the Slaughter field. Officers of the asso- 
ciation include H. H. Hogue, Dalhart, 
president; R. B. Gist. Happy, vice presi- 
dent, and W. W. Kurfees, Plainview, 
secretary. Leonard F. Cowden, general 
manager of Consumers Cooperatives 
Associated, is treasurer and _ general 
manager, and Joe Denton, Jr., was re- 
tained as plant superintendent. 
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Government to Build Shale 


Plant in Colorado 

The Bureau of Mines has selected a 
site on Navy oil-shale reserves in West- 
ern Colorado for a $1,500,000 oil-shale 
demonstration plant to be constructed 
under the synthetic liquid fuels act. The 
plant will be built on government-owned 
land in the Anvil Points area, seven 
miles west of Rifle. Major points of the 
plant will include a 200-ton-a-day shale 
mine, a 1%4-mile aerial tramway to carry 
the shale to the plant, and crushing and 
retorting equipment adequate to provide 
useful information on operations and 
costs. A shale-oil refinery of pilot-plant 
scale will be added later when the tech- 
nical information needed for its design 
is obtained by a laboratory which is to 
be built at Laramie, Wyoming. 

Selection of the Rifle and Laramie 
sites puts essential parts of the five-year 
synthetic liquid-fuels program in opera- 
tion, on both coal and shale sources. 
Bureau of Mines technicians, it was re- 
vealed, now are overseas examining re- 
cently captured German plants which 
made liquid fuel from coal, and a labora- 
tory for study of fuel from coal is under 
construction at Bruceton, Pennsylvania. 
Site for a demonstration plant to make 
liquid fuels from coal is yet to be se- 
lected. 

From 1925 to 1929, the Bureau of 
Mines operated an experimental oil- 
shale mine and retorting plant near 
Rulison, Colorado, three miles west of 
the new demonstration plant site, and a 
laboratory-scale shale-oil refinery at the 
University of Colorado at Boulder. 
Bureau technologists mined and retorted 
approximately 6000 tons of oil shale, and 
produced 3600 barrels of oil. No com- 
mercial-scale production was attempted 
at that time, and the information ob- 
tained was inadequate to estimate eco- 
nomic possibilities. 


Jet Airplane Motor Gives 
More Power and Speed 


Information made public with ap- 
proval of the War Department reveals 
an improvement in the jet airplane 
motor, which is credited with more 
power and higher speed than any other 
engines. The new jet motor is driving 
the Lockheed P-80 fighters, Shooting 
Star. 

A description of the motor and its 
operating method from General Electric 
Company is to the effect that a new 
motor is superior to the first one built 
by that organization and “far more 
powerful than any conventional recipro- 
cating engine for aircraft.” Operation of 
the engine is thus described: 

“Air to the jet engine in the P-80 rams 
into vents in the front of the wings, al- 
most flush against the fuselage. It pours 
through the vents to the engine, where 
it is compressed by a swiftly revolving 
impeller, At extremely high altitudes the 
air will be as cold as 75 degrees below 
zero. The air is whipped by the impeller 
to a combustion chamber, where fuel 
(usually kerosine) burns fiercely. This 
causes the air to expand and increases its 
velocity. The air and gases then pass 
through a blazing-hot turbine wheel, 
which is connected by shaft with the im- 
peller.. The blast then passes out the jet 
exhaust at the rear tip of the plane, giv- 
ing the drive or forward thrust. 

“This reactive thrust, which drives the 
Shooting Star and other jet planes for- 
ward, is so simple that it sometimes is 
hard to understand. It conforms with 


\ 





Newton’s third law of métion: that to 
any action there is an equal and opposite 
reaction. A simple example is a garden 
spray of the spinner type, which fe. 
volves in the opposite direction from 
which the spray streams go. 

“This new jet engine makes virtually 
no vibration, lessening fatigue for the 
pilot. It is simple to maintain, having 
few movable parts. Pilots of a P-@ 
hear no noise from the jet while in flight, 
The rumbling roar from it passes out 
the rear. 

“Another outstanding performance 
characteristic of the P-80 is its high alti- 
tude maneuverability. The G-E jet func. 
tions powerfully and smoothly at ex. 
tremely high altitudes. Due to less air 
drag on the plane, the jet uses much less 
fuel at high altitude than it does going 
at the same speed at low altitude. 

“Another advantage of this new super 
jet engine is that it requires no warm up, 
It develops more than enough power for 
a take-off in less than a minute.” 

Special fuels and lubricants for turbo- 
jet engines, motive power of jet-pro- 
pelled fighter aircraft, have been de- 
veloped and are being supplied by The 
Texas Company. Announcement of this 
was made in conjunction with the re- yg 
lease of details on the engine itself. 

Contrary to reports, some unusual 
problems have been encountered in fuel- 
ing and lubricating the jet engine. Fuel 
requirements are quite different from 
those of the conventional aircraft engine 
or the diesel. The fuel is a very narrow 
petroleum “cut” somewhere between 
kerosine and gasoline in nature. The 
lubricant must perform satisfactorily un- 
der severe extremes of temperature. It 
must flow freely at 80 to 90 degrees be- 
low zero, Fahrenheit, and yet must re- 
tain its lubricating properties and not 
break down in high speed bearings at 
250 degrees above. Fuels and lubricants 
developed by The Texas Company are 
undergoing extensive tests in Army jet 
planes. 





























































Lead and Tire Shortages 
Make Auto Outlook Gloomy 


Owners of automobiles, trucks and 
busses are facing the toughest period 
of the war, with 1,500,000 more passen- 
ger cars due to break down during the 
year, gasoline and tire supplies remain- 
ing critically short, and the serious 
shortage of lead necessitating greater 
conservation of batteries, the Office of 
War Information has warned in a fe 
view of the automotive situation. 

Highlights of the situation were sum- 
marized by OWI as follows: 

Gasoline: Although production of all 
types of gasoline is at record level and 
every effort will be made to increast 
production, civilian supplies at best will 
continue unchanged during 1945 or tor 
the duration of the European war, “pro 
vided military demands for gasoline and 
petroleum products are not increased 
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1944 exceeded allocations, thereby ™ 
ducing the Nation’s reserves. 

Tires: Production of synthetic rubbe 
in 1945 is currently scheduled at more 
than 1,000,000 long tons; military ™ 
quirements for heavy duty tires have 
jumped 30 percent; tires for civi 
trucks and busses will be short, pm 
ably available to Priority I vehi 
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This is a high-wire artist. His very life depends on 
hair-trigger response to the slightest disturbance of 
balance. The same principle applies to any indus- 
trial process in which conditions of temperature, 
pressure or flow are subject to frequent variation. 
A process disturbance that isn’t detected and cor- 
rected soon enough passes along to other parts of 
the process, finally upsetting product uniformity. 





You know how the usual automatic controller works. A ; In the Foxboro Stabilog Controller this recovery time , 
pene eae on the process causes a deflection of the is reduced by the automatic, super-clert HYPER-RESET 


function to a point never approached before. By sensing 
the rate of disturbance at its very start, HYPER-RESET 
also radically reduces the amount of upset. This curve 
shows how fast recovery takes place. Both actions are 4 









simultaneous. Rate-sensitive action and reset function are 





combined. And both are smoothly coordinated with the 
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/ \ This initiates a cor- proportional function for normal process stabilization, All 
j \ Leswetee = rective action imme- this in Y% the usual time and with the amount of upset ; 
J ™ diately. . held to a minimum! 







The length of time that elapses between the beginning of 
the disturbance and the completion of the corrective action 
is the 
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precision feature of the Stabilog Controller 







Obviously, the whole Stabilog Controller must be just as highly 
sensitive and readily responsive as any single part or function, 
such as HYPER-RESET. And those actions and functions must be 
perfectly coordinated in order to stabilize a process faster and wtih 
less upset. A good deal of this has been brought about by reducing 
friction, lost motion and inertia through the use of anti-friction bear- 
ings at critical points and by means of specially designed linkages. 
ONLY 7] ADJUSTMENT — Stabilog Controllers reflect, in both design and operation, Foxboro’s 
thirty years of process control engineering. Write today for yéur 
copy of Bulletin A330, describing HYPER-RESET Stabilog Control. 
The Foxboro Co., 74 Neponset Avenue, Foxboro, Mass., U. S. A. 

















Since HYPER-RESET combines both the rate- 
sensitive and the reset functions, one adjustment 
is sufficient to establish both settings. 


































possibility of a small increase in tire 
allocations over 1944; rayon cord re- 
quirements will not be met and smaller 
size truck tires will have to be made 
with cotton cord, which in turn will vie 
with Army tentage demands; the man- 
power problem is still critical; the crude 
rubber supply is dwindling below 98,000 
tons; and a $70,000,000 government- 
financed expansion program for truck 
tire manufacturing is under way, to add 
approximately 25 percent to the Nation’s 
total tire production capacity. 

Batteries: The 1945 supply of lead will 
be approximately 20 percent below esti- 
rnated requirements; WPB will author- 
ize construction of added facilities for 
battery production. 

The gasoline allocation from PAW to 
ODT for the current quarter is 986,000 
barrels daily, sufficient to meet ODT’s 
estimated requirements except for a 
slight decrease in the East Coast and 
West Coast districts, short in the former 
by 9000 barrels and in the latter by 2000 
barrels daily. 

Foreign Economic Administration re- 
ports show gasdline exports from the 
United States—lend-lease and commer- 
cial sales, but excluding all military— 
amounting to 15,700,000 barrels in 1944. 

“Increased gasoline supplies for use 
abroad are expected from the Near 
East and Middle East late this year,” 
OWI said. “If the war’s pace should 
slacken late in 1945 or if ‘Victory-in- 
Europe’ Day should arrive at that time, 
some surpluses may be available for 
civilian use, depending on a decrease, if 
any, in military demands. Officials cau- 
tioned, however, that more liberal ra- 
tioning of gasoline after “V-E’ Day is 
contingent on a number of factors which 
would prevail at that time. 


Bureau Shows 23 Million 
Barrels from Storage, 1944 


Total demand for domestic crude oil 
in 1944 — 1,701,310,000 barrels — topped 
the production of 1,677,753,000 barrels 
by 23,557,000 barrels which had to be 
withdrawn from stocks, it was reported 
by the Bureau of Mines. 

The bureau found that daily average 
demand during the year was 4,648,000 
barrels, while production was 4,584,000 
barrels and stock withdrawals 64,000 
barrels. Total crude runs to stills 
amounted to 1,665,684,000 barrels, a daily 
average of 4,551,000 barrels. 

Reporting on the current situation, the 
bureau said that preliminary figures 
show January demand was 4,720,000 
barrels daily and indicate that demand 
in February may have run about the 
forecast 4,725,000 barrels daily. 

For March a daily average demand of 
4,742,000 barrels was forecast, comparing 
with PAW certifications calling for the 
production of 4,793,350 barrels daily. 


Pressure Maintenance 
Plant Is Completed 


A 60-million-cubic-foot capacity pres- 
sure maintenance plant, constructed for 
Trinity Gas Corporation in the Sejita field, 
Duval County, Texas, is now in operation. 
The plant is designed to produce approxi- 
mately 1500 barrels of petroleum products 
daily, including aviation gasoline. 

Gas from 15 wells in the Sejita field is 
processed at 1700 pounds per square inch 
and is then compressed to 2500 pounds and 
returned to the field sands. 

The Sejita plant was designed by Hudson 
Engineering Corporation, unten. 
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Texas Gas Conservation and Utilization 


Plan Outlined by Dr. 


A comprehensive, long-range plan for 
conservation of natural gas in Texas 
was submitted to the Railroad Commis- 
sion last week, by Dr. E. P. Schoch, 
noted professor of chemical engineering 
at the University of Texas. He has 
expressed cuacalt freely on the whole 
subject of natural resource conservation 
many times, but not always has he gone 
into the solution of the problem he 
posed. This time, however, he was spe- 
cific and to the point; not only did he 
state the problem and support it by a 
mass of evidence, but he suggested a 
solution and outlined the benefits that 
in his opinion would inevitably follow 
should the plan be put into effect. 

The problem in gas today is similar 
to that of oil in 1931, Schoch declares. 
Then, due to the great surplus, crude 
oil sold for as little as_ ten cents per 
barrel in East Texas. The market de- 
mand proration law passed in 1932 
steadied production and saved the day. 
Gas is being sold at the wells today at 
prices ranging from one cent to five 
cents per thousand cubic feet. “At this 
low price,” he says, “it is being used 
for purposes for which lignite could be 
used and it is being exported in gradu- 
ally greater amounts. Furthermore, large 
gas supplies which do not reach public 
pipe lines are used in a manner which 
secures a still smaller return than the 
gas reaching pipe lines. As a result of 
all this, the total amount of gas now 
withdrawn annually from the ground 
has increased to nearly two trillion cubic 
feet, and if this rate of increase is not 
checked, it may rise to three trillion in 
ten to fifteen years. Estimates of our 
known gas reserves range from 50 to 70 
trillion cubic feet, and the probable dis- 
coverable amounts may double this; but 
this is strictly our maximum expecta- 
tion. With an annual withdrawal of 
three trillion cubic feet, our gas age 
may be wholly at an end in 40 years, 
or possibly 30. It is the low price now 
paid for gas at the wells which is re- 
sponsible for the present situation; and 
just as with oil, so in this case, proration 
based on the proper estimate of the 
market demand can cure the whole situ- 
ation.” 


Schoch’s Proposal 


Summarized, the four-point proposal 
for conservation is as follows: 

1. Gas to be used in large amounts 
(such as 100 million cubic feet, or more, 
per annum) for purposes for which 
lignite or other cheap solid fuels can be 
used shall hereafter be excluded by the 
Railroad Commission from their esti- 
mate of market demand for public gas 
lines; but this provision should not be 
used to decrease the total volume al- 
lowed for existing gas lines below the 
amounts they now carry. 

2. The price to be paid to gas owners 
by pipe-line operators shall be gradually 
raised from its present figure to a figure 
near or above 10 cents, in accordance 
with the market demand as defined in 
the preceding paragraph. 

3. To increase the market demand in 
Texas, there shall be instituted an ef- 
fective program of _industrialization 
aided by specific provisions for new in- 
dustries, particularly those using clays, 


E. P. Schoch 


cotton, and natural gas itself as a ma- 
terial for manufacture. 

4. Gas supplies such as those used for 
carbon black and for all lifting which 
are now disposed of through other 
means that “common carriers”’ should 
be given special technical study with the 
view of reducing unprofitable or waste. 
ful outputs of gas. 

These four actions can be expected to 
bring the following results, suggests 
Schoch: 


Results of Program 


a. The total income of gas owners 
will be increased from $23,000,000 to 
$100,000,000 per annum. 

b. The length of the gas age will be 
made three to four times as long as it 
would be without such a procedure. 

c. Pipe line investors will suffer no 
losses of income on their investment. 

_ 4. Texas prices of domestic and com- 
mercial gas will not be increased—per- 
haps even decreased; and special indus- 
trial gas will be available at lower rates 
than in the Northeastern states. 

e. The higher fuel costs which large 
industrial users will have to bear will 
not affect them substantially because 
even with lignite, the fuel item is only 
one third of the total power cost. Fur- 
thermore, these large industrial users 
will be merely reassuming a cost which 
in the meanwhile is being carried main- 
ly by the well owners, and in lesser de- 
gree, by the other fuel users. 

In the opinion of Schoch, the Railroad 
Commission has the power and “duty to 
fix the prices which a pipe line should 
pay for gas offered to it by producers, 
and also the power and duty to pro-rate 
the amounts to be taken from the dif- 
ferent producers.” Thus the professor 
advocates a ratable taking law. If there 
is any doubt about the Railroad Com- 
mission’s authority ‘to act in this con- 
nection, then “legislative action to carry 
out this program should be _ taken 
promptly,” Schoch urges. 

The commission “also has the power 
and duty to fix the prices to be charged 
for gas delivered; hence if a ‘cheap gas 
which now is replacing lignite’ is no 
longer allowed as figuring in the market 
demand, then an increase in the volumes 
of gas used for the other uses will en- 
able the Commission to raise the well- 
price and with it the price for industrial 
gas without disturbing the price of 
domestic or of commercial gas; and 
this procedure will gradually eliminate 
the use of gas which is replacing lig- 
nite,” he contends. 

The industrialized Northeastern part 
of the United States follows practices 
strictly in accordance with the proposed 
plan, it is said, : 

More extensive industrialization is the 
key to higher prices for gas at the well, 
Schoch says. Texas now has 776,00 
domestic and commercial gas consum- 
ers which use 0.120 trillion cubic feet 
per annum, he points out. “Since,” he 
explains, “the greater part of these are 
domestic consumers, averaging five per 
sons per family, this indicates that abou! 
half of the people in Texas use gas ! 
their homes, and a great increase in the 
consumption of domestic gas cannot 
expected. Since the pipe lines now 
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carry @ Just a hint of a blaze in petroleum products—or other flammable liquids fo \ 
taken —and a Kidde built-in system goes into action fast. A blanket of carbon Kidde Kills 

power dioxide covers it like a candle-snuffer...out goes the flame before it can Tough 

a spread! Fires 

*. n0 as »-killing is just part of the Kid > ; “after it’s out” 
is no Fast fire-killing is just | of the de method The | after it’s out sroeaeendone 
— advantages are equally outstanding. Regardless of the severity of the blaze, pees moe 
imes en F : iy . : 

Il er the use of the dry, inert gas permits rapid access for repair of pipe lines casemate 
well- without loss of cleanup time. Prompt extinguishing prevents further breaks nasties 
strial ° ° . — . . ECTR 

= “of in other pipe lines, restricting blaze to point of disturbance. EQUIPMENT 
x. Remember, too, that Kidde equipment is approved by the underwriters PAINT STORAGE 

~ ie. for protection against electrical blazes (Class C) as well as against flammable ANTIFREEZE ROOMS 

‘ liquid fires (Class B). Carbon dioxide penetrates wiring and windings to PIPE LINE 
yall . . . . 

tices smother flames quickly — protects the equipment against water-soaking or PUMPING STATIONS ; 

posed rotting of insulation. ree cau. 

«th Are you fully protected against these two types of tough fires? Look over 
is the / / J c i - 4 CONTROL ROOMS 

. well, the list of hazardous areas—if even one of them is unpro- 

76,000 ‘ Pe : : LABORATORIES 
pe tected, call in a Kidde representative. He’s ready to share 
nsum E 2 : BULK PLANTS 
C is his fire-prevention know-how with you. \ 
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Tinie that progressive plant executives and engineers will 
welcome detailed information pointing up the reasons for industry's grow- 
ing preference for Buell’s advanced design in high-efficiency dust collecting 
systems, Buell will inaugurate a series of six explanatory advertisements 
descriptive of the engineering factors largely responsible for Buell’s con- 
stantly increasing installations. 


Look for these enlightening dust recovery messages in leading industrial 
and engineering publications. They will technically detail the advantages 
of the six outst€nding Buell features briefed below. 


1. The “Shave-Off” . .. The patented van Tongeren principle, 
exclusive with Buell. Utilizes the “double eddy” current, 
establishing a highly efficient collection force. 


2. Large Diameters . . . Permit use of extra thick metal. Afford 
large dust outlets, prevent clogging. Reduce abrasion. 


3. Extra-Sturdy Construction... Rolled and welded, one piece 
construction; hoppers braced with 3" channels to withstand 
vibration. 


4. Correct Hopper Design... Plays a most important, often 
disregarded, ~ in dust collection efficiency. Dust disposal 
facility must be anticipated in the initial overall design. 


5. Split-Duct Manifolding...A prime factor in efficient dis- 
tribution of the dust load. Buell’s manifolding method has 
flexibility, discharging gases from any side or end. 


6. Inner Welds Ground Smooth . . . Proper finishing 
of inner welds effects operating efficiency, reduces 
erosion, ensures longer lite. 


The interesting Buell book— “The van Tongeren 

System of Industrial Dust Recovery’ —has been espe- 

cially prepared fgr operating executives and engineers. 
BUELL ENGINEERING COMPANY, INC. 


Suite 5000, 6 Cedar Street, New York 5, N. Y. 
Sales Representatives in Principal Cities 


DESIGNED TO DO A JOB, NOT JUST TO MEET A “SPEC” 















































in Texas, it follows that a large in- 
crease in commercial consumers is nec- 
essary in order to consume most of the 
present pipe line capacities and thus 
make it possible for the distributing 
companies to pay a higher well price. 

“This increase in commercial users 
requires extensive industrialization: Not 
the bringing here of industrial giants, 
who by their size may be enabled to 
arrange for their own gas_ supplies 
direct from the wells, but the establish- 
ing of medium-sized industrial projects 
which will draw gas from public pipe 
lines, thus increasing the demand for 
commercial and special industrial gas, 

“The efforts to industrialize Texas have 
been made for some years. In order to 
be effective, such efforts must be made 
by many; and fortunately, that is the 
case. However, there is an important 
part of our industrialization program 
which has been left out of consideration 
by others; namely, the setting up of 
industries with which our citizens are 
not familiar, or which are wholly new 
industries. Efforts to set up such new 
industries have been generally fruitless 
so far, because such ventures are un- 
known to investors, and difficult and 
costly. Hence, investors have to be 
given special help through Investors’ 
Institutes. Such institutes, in order to 
be able to accomplish their tasks, must 
be specific for each industry, and’ of 
large scope.” 


In order to obtain additional “re- 
search and investor’s institutes” of the 


| same sort either now or in later years, 


Schoch recommends that the Legisla- 
ture should go on record as favoring the 
granting of financial support for such 
projects, provided: 


Three Institutes Suggested 


Each project is specific in the field 
it covers; each project is headed and 
directed by a competently trained man 


| of the “Edison” type rather than an 


“executive”; and each project has been 


| taken through an adequate initial de- 


veloping stage with the expenditure 


| of substantial funds to reveal the possi- 





bilities for which larger sums are asked. 

To finance the three research insti- 
tutes mentioned especially by Schoch, 
namely natural gas, clay products and 
cotton, he proposes that the Legislature 
give them about one fifth of the present 
tax receipts for gas, about $400,000 per 
annum, one half of which should go for 
development of new products from gas, 
inclusive of carbon, one fourth for the 
clay industry, and one fourth for new 
products from cotton. This assumes, he 
says, that the “University of Texas may 
start the program by furnishing the 
funds for the buildings and equipment 
necessary at an approximate cost of 
$400,000.” 

Among the products which new enter- 
prises could produce in Texas, for 
which raw materials are already avail- 
able, Schoch said, are: Agricultural and 


| dairy products, processed foods ready 


for the consumer; forest products, pat- 
ticularly pressed boards, plywood, pa- 
per products from saw-dust waste; non- 
metallic mineral products, particularly 
fine clay ware, art pottery, new wal 
tiles; tanning and leather products, 
ready for the trade; cotton and wool 
textiles and their products ready for the 
consumer; chemicals, raw plastics and 
crude rubber from petroleum and gas; 
manufactured articles from plastics am 
rubber. 


Petroleum Refiner—V ol. 24, No. 3 


tribute 0.556 trillion cubic feet annually 

















































in ¢ 














oducin; 
lub: 
oils, etc 

















field 
and 
man 
| an 
een 
de- 
ture 
»SSi- 
ked. 
nsti- 
‘och, 
and 
iture 
sent 
) per 
) for 
gas, 
- the 
new 
s, he 
may 
the 


ment 


t ol 
t I 


nter- 

for 
vail- 
| and 
-eady 
par- 
, pa 
non- 
larly 
wall 
lucts, 
wool 
r the 
and 
gas; 


- and 


piating agent in 


'plane-mobile,’ 


Here’s A NEW 6 
BY GENERAL 


RE USES 
HSO3F (HO+SO3F) [/ 


----—-—° 
| 


facture of high 
fuel for the post- 


mt in the pro- 
in of synthetic 
ws with dielec- 





properties. 

el PO ee eee wart Te 
| ~ 

ufacture of dye | ate 

_ | Lem * 
I ~ yee 
| 

i ects Realjaiida 


peducing high 
ute lubricants, 
goils, etc. 





General Chemical Fluosulfonic Acid 
may open up a new avenue of ap- 
proach to many of your research 
problems. For data on physical and Sais 
chemical properties, etc. write 

Technical Service Bulletin No. fs a FIRST IN FLU ORIDE S 
today. Address your request to the 
Technical Service Office nearest you. 


ENERAL CHEMICAL COMPAN 
AO Rector Street, New York 6, N. Y. eee 
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bales and Technical Service Offices: Atlanta * Baltimore * Boston * Bridgeport (Conn.) * Buffalo — 
“harlotte (N. C.) +* Chicago + Cleveland + Denver # Detroit » Houston » Ka 
inneapolis « New York + Philadelphia « Pittsburgh + Providence | in bee 

St. Lovis »« Utica (N. Y.) * Wenatchee + Yakima (Wash.) 


In Wisconsin: General Chemical Wisconsin Corp., Milwaukee, Wis. 


in Canada: The Nichols Chemical Company, Limited * Montreal * Toronto * Vancouver 
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| partment 
money to operate the project, it will be 
| strongly opposed. 


| year, storage was 1% million barrels. 


y 


Army’s Abandonment of 
Canol Project Pending 

The Army. is ready.to close down the 
Canol project in Canada, part of which js 
the 3000-barrel refining plant at White. 
horse, and write off the investment as , 
strategic war expénditure. War department 
representatives were reported to have Said 
present plans call for abandonment of op. 
erations after a resurvey of Canol’s poten. 
tialities this spring, unless the combined 
chiefs of staff direct to the contrary. These 
disclosures followed a series of closed hear- 
ings by a Senate committee on investiga. 
tion of war expenditures, at which War 
Department officials reported the operating 
results of the undertaking. Whether public 
hearings will be held has not been decided 
by the committee, but it was said a report 
is pending. 

Improvement in conditions since the 
project was initiated makes possible the 
assignment of tankers to transport oil to 
Shagway, where it can be distributed by 
pipe line, more cheaply than it can be pro- 
duced and refined in the Canol project, ac- 
cording to members of the committee. In 
other quarters it was said that if the de- 
comes to Congress for more 


Evidence of the Army’s intentions re- 
garding the project is seen in the offer to 
sell, as surplus material, portions of a 
Houdry unit which had been planned for 
installation at Whitehorse. This equipment 
is at Los Angeles and will be sold by 
Defense Plant Corporation. 


Second DPC West Texas 
Carbon Plant Started 


Construction has been started in De- 
fense Plant Corporation’s second carbon 
black plant in the Seagraves sector of 
West Texas, and the plant will be leased 
to Columbia Carbon Company. Using 
the channel type, it will use 21,000,000 
feet of gas to be supplied through a 
14-mile, 20-inch line by Phillips Petro- 
leum Company’s Seminole natural gaso- 
line plant. 


Oil Supply and Handling Is 
Big Army Problem in Europe 


Statement that two thirds of the tonnage 
shipped overseas to the Army is petroleum 
has been repeated to the extent that every- 
one is impressed with the volume required. 
However, the American Petroleum Insti- 
tute’s Quarterly for January gives these 
variations of the statistics, quoting figures 
then available: 

The United States Army in France has 
received 7,443,692 barrels of gasoline and 
diesel oil in bulk landed on the shores 0! 
North France since D-day (June 6, 194) 
and has stored, transported and packaged 
most of it. French get small quantities tor 
civilian use. The imports of gasoline now 
average 79,570 barrels per day. 

Ninety-seven percent of the gasoline and 


| diesel oil landed in France is decanted into 


5-gallon cans before going to the front 
The United States Army has imported 
about 13 million cans for this purpose. At 


| 4% gallons each, these cans represent 4 


possible floating storage of 58 million 
gallons, or almost 1%4 million barrels. At 
one point in Northern France. 1% million 
gallons of gasoline were decanted from 4 
pipe line into cans in a single day. 

At the end of July, 1944, storage capac 
ity was 297,000 barrels on the shores & 
North France, most of it built during the 
battle cf the beaches. By the end of the 


- 
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ed li? Product 


TAKES ON NEW TASKS 


Plain, old-fashioned Bicarbonate of Soda 
is an amazingly versatile chemical prod- 
uct. Household remedy for many common 
ills . .. key ingredient for dozens of phar- 
maceuticals ... basic in baking powder and 
millers’ choice for self-rising flour —“bi- 
carb” plays its homely, useful roles. 


“Bi-carb” is just as essential in hun- 
dreds of industrial operations ... is the 
active ingredient in several types of fire 
fighting equipment... helps tan leather... 
prevents sap stain in lumber . . . performs 
importantly in the production of plastics, 
sponge rubber and in heat-treatment of 
special steels . . . neutralizes acids and re- 
moves caustic. 


Through Mathieson Research, “bi-carb” 
assumes great new importance in the tex- 
tile industry. Commercially developed, 


Mathieson’s new process for removing 
caustic with “bi-carb” speeds up produc- 
tion, lowers cost, eliminates acid’s disad- 
vantages ... removes caustic by changing 
it into sodium carbonate (soda ash). 


The Mathieson Research and Technical 
Staffs are also applying “bi-carb” experi- 
ence to certain phases of the paper indus- 
try. Perhaps their accumulated knowledge 
of “bi-carb’s” versatility may hold impor- 
tant meaning for you—may bring to light 
possibilities you haven’t thought of. Co- 
operation means progress for all. 


athieson 


THE MATHIESON ALKALI WORKS (INC.) 60 EAST 42nd ST., NEW YORK 17, N, Y. 


BICARBONATE OF SODA. 

r AMMONIA, ANHYDROUS & AQUA. 

* Ely CAKE.... DRY ICE. 
‘noe 


» SODA ASH... 
-H TH PRODUCTS.. 
SODIUM CHLORITE PRODUCTS.... 


« CAUSTIC SODA... 


_ CARBONIC GAS . .«- 


LIQUID CHLORINE ... CHLORINE DIOXIDE 
- FUSED ALKALI PRODUCTS.... SYNTHETIC SALT 
SODIUM METHYLATE 












For Pumping Liquids that 


must be chilled or heated 


Hills-McCanna HAJD 
¥2" dual unit used in 
Cities Service Refining 
Co. 100 octane aviation 
asoline plant, Lake 
harles, La. 





& This Hills-McCanna unit is especially designed for use where liquids 
or gases must bé heated or chilled to keep them in a liquid pumping state. 
Propane and Butane, for example, can be kept in liquid form by circulating 
a cooling medium through the jacketed section. Paraffin, phenol, tar and other 
products are handled by circulating steam through the jacket. 

The Hills-McCanna HJ Pump features a heavy duty driving mechanism 


to supply adequate pressure. Adjustment for variation of volume is standard 






and a special adjustment is available for varying volume while pump is in 
operation. Capacities range from 126.0 G.P.H., pressures to 5,500 P.S.I. 
Write to “Proportioning Pump Headquarters” for data on other Hills- 
McCanna Pumps, available for capacities to 1,500 G.P.H., pressures to 22,500 
P.S.I. HILLS-McCANNA COMPANY, Chicago, Illinois. 


Ask for your copy of 
CATALOG P-44 
(shown at left) 
Hills-McCanna Lubricators 
(enclosed Type “VSF” illus- 
trated) to serve every need. 
Available with 1 to 32 pint 
reservoirs, 1 to 48 feeds. 








. 


HILLS-McCANNA COMPANY 


2441 W. Nelson St., Chicago 18, Ill. 


Proportioning Pumps — Force-Feed Lubricators — Chemical Valves 
Air & Water Valves — Marine Valves — Magnesium Castings 









most a million barrels of this was built 
in the last two months of the year. Con- 
struction continues steadily. 

Up to November, 1944, the Army Ajr 
Forces had used more than 2 billion ballons 
of 100-octane gasoline and expended only 
238 million rounds of ammunition. United 
States military demands, for gasoline 
reached 800,000 barrels daily in 1944 4 
jump of 433 percent since Pearl Harbor. 
Fourteen million barrels of gasoline and 
oil are going overseas to fighting forces 
each month. 

Fifteen percent of the United States 
crude oil production was converted into 
aviation gasoline during January, 1945, 
Before Pearl Harbor it was % of 1 per- 
cent, or 40,000 barrels per day. 

In 1944, 50 million gallons of engine oil, 
3 million gallons of gear lubricants, and 45 
million pounds of grease were shipped 
overseas. 
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Ferguson Made Humble 


Director of Refining 

Humble Oil & Refining Company 
stockholders meeting at Houston Feb- 
ruary 12 reelected directors with the 
addition of Harry W. Ferguson, and 
created the office of executive vice 
president. Directors subsequently ele- 
vated Hines H. Baker to the executive 
vice-president post, and designated Fer- 
guson director of refining. L. T. Barrow, 
a director, was named vice president in 
charge of production, to replace John 
R. Suman, who has been elevated to 
vice president and director of Standard 
Oil Company (New Jersey) and moved 
to New York. 

Baker has been a member of the § 
board of directors since 1937, and for 
the past four years has been vice presi- 
dent in charge of refining and sales. He 
joined the company’s legal department 
in 1919. 

Ferguson joined the company as a 
chemical engineer in the development 
department at Baytown refinery within m 
a few weeks after receiving his degree 
in chemical engineering at University 
of Michigan in 1924. After serving as 
chief of both the cracking and technical 













































Harry W. Ferguson 
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Coppus-Dennis FANMIX Uses New Principle to Create 
“Flameless Fire” and Get More Heat from Gas or Oil. 


Greater heat release results from the unique Dennis principle of combining fuel with air 
in a perfect mixture to provide truly radiant heat — “flameless fire’’. 

On natural gas, for example, FANMIX provides complete combustion with less than 
5% excess air in the product of combustion leaving the furnace. 

Increase ratings of equipment now operating at limit of present burners. Install FAN- 
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ee MIX ... easily, economically . . . and get more heat. 

<= Coppus engineers FANMIX Burners for individual applications. Complete control’ 
nical Pp 


over rate of combustion or “flame pattern” can be provided to meet the requirements of 
any installation. Coppus Engineering Corporation, 103 Park Ave., Worcester 2, Mass. 
Sales offices in THOMAS’ REGISTER. Other Coppus “Blue Ribbon” products in SWEET’s, 
CHEMICAL ENGINEERING CATALOG, REFINERY CATALOG. 












“Pinwheel Action” Gives Perfect Proportioning New Installations — FANMIX Cuts Investment Cost 
Fuel escaping from orifices in rotating driver arms, rotates the Smaller combustion space — furnace is relieved of having 
fan, which draws in air at right angles to the path of the fuel. to serve as mixing chamber. Less stack — FANMIX creates 
The energy in the fuel under pressure is utilized to perform its own forced draft, overcoming draft loss across the burner. 
work by mechanically mixing and proportioning the fuel auto- No forced draft equipment — FANMIX draws air for com- 
matically with just the required amount of air. bustion through air-cooled walls or floors. 

This homogeneous mixing secures complete combustion. 2 Types — Straight Gas or Combination Gas-Oil 
Uniform temperature conditions exist throughout the furnace. Combination burners burn either oil or gas in entirety or in 
with complete absence of drifting “‘hot spots”. any proportion. No oil guns needed, 
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® Exceptional anti-friction properties . . . becomes 
a smooth, bearing-like sleeve in service. 


@ Completely malleable—may be hammered or 
rolled to fit any size stuffing box. 


® Longest-fibre asbestos for extra strength and 
longer life. 


@ Wide usefulness . . . a general purpose packing 
for industrial, mining, railroad, marine services. 


This Palmetto Packing has ultra-high resistance to friction 
and heat. It does not dry out or harden—no liquid lubri- 
cant to be squeezed out or melted. 

Derives its lubricating properties from graphite and soft 
flakes of anti-friction bearing metal, which form a wearing 
surface of low friction. 

Wherever Plastic Metallic Packings are to be used, you 
can be SURE of best results with PALMETTO . . . available 
NOW for prompt shipment. 


<o@,. \PROMPT DELIVERIES 
contrite eno? 
wane \ Codd Form Now Ready 
pan near rats 
chemiee auiemne™ Supplied in square shape, coil form. Order 
chem =neKs from your local Greene, Tweed distributor, or, 
sreo™ if necessary, direct from us. 
Myotet GREENE, TWEED & CO. 


Gase® ycals Bronx Boulevard at 238th Street, New York 66, N. Y. 
che Plants at New York, N, Y., and North Wales, Pennsylvania 


ater sir PELRO f 
CUTNO fi alkalis. SUPERCUTNO 
sbestos id KLERO f 


i ee PACKINGS 














service divisions of the development de. 
partment at Baytown, he moved to the 
Houston office in 1933 as assistant map. 
ager of technical and research work for 
the refining department. In 1937 he was 
made assistant to the manager of the 
refining department, and later the same 
year became a member of the manufac. 
turing committee. Since 1941 he has 
been manager of operations in refining. 


Lucas P. Kyrides Wins 
Midwest Chemical Award 


Dr. Lucas P. Kyrides, research director 
of Monsanto Chemical Company’s organic 
chemicals division, was given the first 
Midwest Award of the American Chemical 
Society’s St. Louis Section on ~March 5, 
Dr. Kyrides was the principal speaker at 
the dinner, at which the award was made, 
outlining advances which have taken place 
within the span of his own career in chem- 
istry. Not widely known outside his own 
field of endeavor, he is recognized among 
scientists as a creative genius whose handi- 
work has touched many shades of Ameri- 
can life. He pioneered development of 
synthetic rubber in this country, and has 
made important contributions in chemicals 
important to the nation’s economy. 

The award, a gold medallion, is to be 
given each year to the individual adjudged 
most outstanding in the point of “merito- 
rious contribution to the advancement of 
pure or applied chemistry or chemical edu- 
cation.” Chemists residing in Missouri, 
Kansas, Iowa, Oklahoma, Nebraska, Ar- 
kansas, Kentucky, Tennessee and Illinois 
are eligible for the honor. 











Emmett to Conduct Catalyst 


Study at Mellon Institute 

Dr. Paul Hugh Emmett has been 
added to the investigational staff of 
Mellon Institute. 

Dr. Emmett, born in Portland, Ore- 
gon, in 1900, received his B.S. in chemi- 
cal engineering at Oregon State College 
in 1922. His graduate work was pursued 
at California Institute of Technolo 
where he was awarded Ph.D. in 1925, 
1939 Oregon State College conferred ¢ 




























DR. PAUL HUGH EMMETT 
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“From Foundry to the 
completed Valve” 
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story. Write for our 


latest booklet! 


UULBER DENA scecereoy 


MANUFACTURERS OF INDUSTRIAL AND PETROLEUM STEEL PRODUCTS 
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huey the JERGUSON Gage has universal application. 


Here you have two widely different applications although both 
are “petroleum.” Both are “Reflex Gages” the type that provides 
maximum readability. One is out in the field where production 


is carried on; the other is in a butadiene plant. 


The Line of JERGUSON Gages is extensive. In both Reflex and 
Transparent Types, there is the ranye necessary to take care 
of the petroleum industry's gage requirements. Standard Reflex 
Gages are designed for pressures up to 3200 pounds at 100° F. 
or 1200 pounds at 1200° F. Transparent Gages are designed for 
pressures up to 2000 pounds at 100° F. or 600 pounds at 1000° F. 


Write us about your requirements 


JERGUSON GAGE & VALVE Co. 


87 FELLSWAY SOMERVILLE 45, MASS. 


3-JV-2 








| Employes Association of Whiting, Indiana 
| J. A. Anderson, vice president, H. R 
| Stover, secretary, and H. R. Taliaferro 
| treasurer. Officers are elected semi-annu 


him an honorary Sc.D, He was engage; 
in studies on catalysis at the Fixed Nj 
trogen Laboratory of the United Stated 
Department of Agriculture, Washington TF 
from 1926 to 1937, with the final rank » 
senior chemist, and during that period 
served as lecturer on catalysis at Georgd 
Washington University. From 1937 yp 
til his appointment at Mellon Institut 
he was professor of chemical and ga 
engineering at Johns Hopkins Univer 
sity and also consultant of the Unite; 
States Department of Agriculture. Re 
cently he has been productively actiyd 
in wartime essential research for the 
government, on leave of absence fron 
Johns Hopkins. 

Dr. Emmett has made many contriby 
tions to the literature of adsorption an 
nitrogen fixation as well as catalysis. He 
is also an associate editor of the Journa 
of the American Chemical Society. Aj 
Mellon Institute he will plan and super 
vise long-range investigational project 
on catalysis of importance in petroleu 
technology, having the grade of senior 
fellow, in which positional capacity he 
will be aided by a group of capable 
scientists. 














Professional Employes at 
Whiting Elect Officers 


T. F. Doll has been elected president of 
the Research and Engineering Professiona 








ally by a seven-member board of director 
elected by the membership. The associatior 
is the collective bargaining agency for the 


| professional research and engineering per 


sonnel at the Whiting refinery of Standari 
Oil Company (Indiana). Formerly repre 


| sented by a union including all refinery em 


ployes, numbering about 5000, the profes 
sional research and engineering employe 
felt their interests were not being ade 
quately represented by: the general union 


| and organized their own association i 


July, 1943. It since has been recognized 
officially by the government bureau. 
Whiting refinery employs 200 technical 
workers, and 90 percent of these are mem 
bers of the association. Since organization 
14 members have been lost because of ad 
vancement to managerial positions. 
The association was formed, it was said 
to reserve a trend in which the professional Corrosior 
workers considered their interests Wer@l Resista 
suffering from neglect, and less than 4 


| fifth of their number belonged to the planf No 
union in which they represented a verygg™mamin 
small minority. High 
Heat | 





Proudfit, Prioleau Advance 
In Creole Organization T 


Arthur T. Proudfit has been electe 
president of Creole Petroleum Corpora 
tion and Horry F. Prioleau has been 
elected executive vice president. Proudht 
formerly was vice president and general 
manager of all operations in Venezuela. 
He succeeds C. H. Lieb, who died De 
cember 30, 1944. 

Prioleau, whose experience has been 
largely in foreign refining operation, 
has been a vice president and director. 
He will as executive vice president be 
come the company’s chief executive 
official in New York. 2 

He was born in Charleston, South OF 
Carolina, where he began work in the 
refining plant of Standard Oil Compa) Carbon C 
of New Jersey following graduatio? Karbate 
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stil CARBON has /ow heat transfer properties. Graphite has high, Paradoxi- 
ae cally ... because they are one and the same element! We manufacture 
chnical both forms ... as well as “Karbate” material which is either one made’ 
> mem impervious to fluid seepage. 

zation . : : . 

otal The paradox makes possible widely diversified uses of carbon and 
of a e para videly , 

. graphite. Built-up carbon furnace linings, for example, insulate outer fur- 
aS sald nace walls, while keeping their strength and shape at the highest tem- 
— > weal peratures encountered. In contrast, graphite chill molds for furnace 
than 3 te. “over-runs” cool metals quickly without cracking or sticking, and save 
e plant o- shop time, materials and mess. 

- of] Mamination ee ” : H 
. am In “Karbate” heat exchangers, high heat transfer goes hand-in-hand 
igh or Low with resistance to practically all corrosive chemicals . .. plus strength 
Heat Transfer ‘ ; ans y P 8 
nce and dimensional stability. 
Bape 7 These and many other chemical, metallurgical or textile industry ap- 
as ee ee plications of “National” carbon and graphite and “Karbate” specialty 
pens Sensi products depend on their sometimes paradoxical but always broad com- 
beer Seheheate bination of useful properties. Inquiries are invited. 
aie KEEP YOUR EYE ON THE INFANTRY... THE DOUGHBOY DOES IT! 
ezuela See ee ’ é eee 
d De- ; ?. 
- NATIONAL CARBON COMP, 
alia No Deformation Unit of Union Carbide and Carbon Cor 
recto at High Temperature uccy eae 
t c- ‘ 
nati General Offices: 30 East 42nd 
( Not Wet by ietjates Sales : " 
South Molten Metal pear — 
Sot g aR OF WHAT? fe 
4 te ea 3 


mpany ff Carbon Graphite, or 


eh i % 
uatiO"® “Karbate’ materials. of course! The registered tr 


ade-marks ‘“‘National” and ‘“‘Karbate’’ distinguish products of National Carbon Company, Inc, 
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VERY NEAT--- 


But Also Highly Efficient 


The men who build Layne Well Water Sys- 
tems like to turn out a neat job of pump, 
motor and control installation. But it is the 
engineers in the factory who are responsible 
for their extra high over-all efficiency. First, 
they considered all of the well conditions— 
diameter, depth, static water level, capacity, 
drawdown and total head. Then the size and 
stages of the pumps, proper diameter and 
length of column pipe and line shaft and 
thus determined the right horsepower to 
deliver the required amount of water into 
the user's system. 


These same engineers created the pump 
design, specified the kind and size of bear- 
ings and saw that all parts were precision 
built of the finest quality materials. The 
result is a highly efficient, complete water 
system that will pay extra dividends in long 
life, low operation cost and freedom from 
-mechanical faults. 


Layne installed wells and Layne vertical 
turbine pumps are fully recognized by the 
most eminent engineers as being the finest 
in quality and the most efficient ever built. 


If you need more, either from additional 
wells, or from reconditioned old wells, write 
for further details. Address LAYNE & 
BOWLER, INC., General Offices Memphis 
8, Tenn. 


LAYNE PUMPS — juju 


every need for producing large 
quantities of water at low cost 
from wells, streams, mines or 
reservoirs. Send for literature. 
AFFILIATED COMPANIES: Layne-Arkansas Co., 
Stuttgart. Ark. * Layne-Atilantic Co., Norfolk, 
Va * Layne-Central Co., emphis, Tenn. * 
Layve-Northern Co., Mishawaka, Ind. * Layne- 
Louisiana Co Lake Charies, La. * Louisiana 
fell Co Monroe, La. * Layne-New York Co., 


New York City * Layne-Northwest Co., Mil- 
waukee, Wis. * Layne-Ohio Co., Columbus, Ohio 


tional Water Supply Ltd., London, Ontario, Canada 


@ sv™ 


WELL WATER SYSTEMS 
VERTICAL TURBINE PUMPS 
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from the University of Virginia in 1921. 
In 1925 he went to New York as assist- 
ant to the general manager and his work 
came to include activities in Latin Amer- 
ica and other foreign countries. 

In 1929 he went to The Hague as head 
of the refining department of N. V. 
Nederlandsche Koloniale Petroleum Mij., 
an affiliate of Standard Oil Company 
(New Jersey). Five years later he be- 
came general manager at The Hague 
where he remained until forced out by 
the German occupation of Holland in 
1940. 

Upon returning to New York he 
worked for various foreign operating 
units of Standard Oil Company (New 
Jersey). He became assistant to the 
president of Creole Petroleum Corpora- 
tion in 1943 and a vice president and 
director in 1944. 

Creole Petroleum Corporation has two 
refining plants in Venezuela. 


Heath Anniversary Dinner 


Honors Its Old Timers 

The Pure Oil Company’s Heath re- 
finery, near Newark, Ohio, celebrated its 
twenty-fifth anniversary on March 1 
with a dinner at which 400 refinery em- 
ployes and their wives heard praise for 
their contribution to the war effort. 
Commander Roy H. Callahan, veteran 
naval aviator recently returned from Pa- 
cific service, was the speaker at the din- 
ner. J. Porter Langfitt, assistant to the 
vice president in charge of refining, pre- 
sented a 25-year service pin to E. E. 
McPherson, Heath superintendent, who 
started work in the plant 10 days before 
its operations started in 1920. McPherson 
has been superintendent since 1930, and 
the four others who held that position 
at Heath refinery are still with the com- 
pany. Other speakers were R. D. Mc- 
Claran, Heath superintendent, ‘1927-30, 
marketing director at Indianapolis; G. 
Ray Fenner, marketing director at Co- 
lumbus, Ohio, and Daniel E. Sullivan, 
refinery chief engineer, Chicago, who set 
stakes for the original plant. John Stad- 
therr, refinery chemist, presided. 

Other guests included Russel L. Ver- 
nor, Heath’s superintendent from 1920 
to 1933, now manager of marine opera- 
tions at Beaumont, Texas; Clyde L. 
Smith of Chicago, refinery chief engi- 
neer, and Irwin L. Hostetler, former 
assistant superintendent at Heath and 



























al 


HORRY F. PRIOLEAU 


now assistant superintendent at Neder- 


land, Texas. 


Highlights of the chronology of Heath 
refinery as reviewed in a brochure is- 


sued for the occasion: Construction was 


started in May, 1919, with C. B. Watson, 
now vice president of the company, 


among those in charge. Original plant 
processed 2000 barrels per day. In 1922, 
four small Cross cracking units were 
built, the company being among the 
earliest to install such equipment, and 
Dr. Walter M. Cross, inventor of the 
process, was a constant visitor when 
these stills were being built. In 1926, two 
large Cross units, still in operation, were 
installed. In 1928, two small gyro units 
were built, followed by two larger units 
of that type in 1930. These units were 
dicarded in 1937, when in acompany- 
wide modernization program, a combi- 
nation selective-cracking unit was built. 
in 1943 a catalytic polymerization unit 
was installed to complete the plant as it 
now stands with a capacity of 18,00 
barrels daily. 





















































These men have been*with The Pure Oil Company's Heath refinery from its beginning 25 ye 
ago. Left to right: Charles R. Walters, Carroll E. White, Ralph C. Brown, Warren A. 
Charles G. Swart, J. Burl Fluharty, E. E. McPherson, John E. Oberfield, William F. Nikolow 


Ray T. Schuler and Otto'E. Adams. Elmer E. White, another of the group, was not preset 
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@ One of the best ways to insure substantial old 
age benefits for your heat exchangers is to tube 
them with Republic ELECTRUNITE Tubes. 
Use carbon steel for ordinary service and one 
of the stainless steels for more severe service. 


ELECTRUNITE Tubes are free from corrosion- 
inviting scale and scale pits. And they’re as 
clean and free from defects inside as out—be- 
cause the inside surface is opén to inspection 
before forming into a tube. 


Then, when they finally wear out, they'll save 
you time in retubing, too—and thus shorten 
down-time for repairs. They slide in freely, 
roller expand and bead over smoothly and 





FROM 


rapidly—because they’re uniform in diameter, 
in wall thickness and in ductility. Full normal- 
izing permits you to cut tubes at any point— 
yet enjoy the same ductility as at original ends. 


More than 120,000,000 feet of ELECTRUNITE 
Pressure Tubing installed to date have written 
the story of their safety and economy on the 
records of ELECTRUNITE users. They can do 
thesame for you—and we're ready to tell you how. 


REPUBLIC STEEL CORPORATION 


STEEL AND TUBES DIVISION e CLEVELAND 8, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 


>> 


ELECTRUNITE 


Protect Your HEAT EXCHANGERS 





THE START 





BOILER, CONDENSER AND 
7 HEAT EXCHANGER TUBES 
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Engineers responsible for putting the 
world’s most modern “Lube Oil” 
eS) & Plants “‘on stream” specify FILTROL 


2\ 


— 
‘ 


= Adsorbents... 


q APD 





Sun Oil Company’s lube oil aa 


The dramatic evidence of superiority is the fact that mod- 
ern “lube oil” plants throughout the world have gone “on 
stream” with Filtrol adsorbents. 


Underlying this commercial performance are the years of 
experience that form the background for the present lead- 
ership of Filtrol Adsorbents. ‘ 


From almost the beginning, better lube oils and more eco- 
nomical processing have been synonymous with Filtrol 
Adsorbents. 


Hand in hand, America’s leading petroleum 
engineers have worked with Filtrol’s engineers 
in developing better ways, more economical 
means of producing more lube oils, better lube 
oils, at lower costs. 


FILTROL CORPORATION 


Genera! Offices: 634 S. Spring St., Los Angeles 14, California 
Plonts: Vernon, California and Jackson, Mississippi 


PRODUCTS OF & j *k 
CATALYSTS 
AND ADSORBENTS 


*Reg. U.S. Pat. OF. RESEARCH AND DEVELOPMENT 
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Surface Executive Assistant 


To New Jersey President 

Dr. Frank M. Surface has been ap- 
pointed executive assistant to Eugene 
Holman, president of Standard.Oil Com. 
pany (New Jersey). Surface has been 
coordinator of sales research for the 
company since 1943, prior to which he 
was for 10 years director of sales. re. 
search for Standard Oil Company of 
New Jersey. An authority on economics 
and author of many articles and boo 
on the subject, he formerly was assi 
ant director of the Bureau of Forei 
and Domestic Commerce. After attend. 
ing Ohio State Univer. ‘tv and receiy- 
ing uis doctorate at Univeis..; of Penn 
sylvania, he spent several years in bio- 
logical research at various universities, 
and. became assistant chief of the statis- 
tical division of the U. S. Food Ad@d 
ministration during World War I. He 
served as food statistician with the 
American Peace Commission in Paris 
after the war, and as chief statistician 
for the American Relief Administration 
in. Europe. He returned to Washington 
in 1921 as special agent for the Bureau 
of Census, founded and edited “Survey 
of Current Business” for the depart- 
ment, and became assistant director of 
the Bureau of Foreign and Domestic 
Commerce in 1927. He was visiting pro- 
fessor of marketing at Stanford Uni- 
versity Graduate School of Business in 
1929-30. 


Argyle Advanced, Barnes 
Added to PAW Staff 


William R. Argyle, who has been as- 
sistant director of the refining division 
of the Petroleum Administration for 
War since September, 1943, has been 
named associate director of the division. 
Bonner Barnes, general superintendent 
of Gulf Oil Corporation refineries in 
Texas, has been appointed assistant di- 
rector of refining in charge of refining 
operations and technical processes, to 
succeed Argyle. 

Before joining PAW, Argyle was as- 
sistant manager of refineries for Sin- 
clair Refining Company, having been 





WILLIAM ARGYLE 
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BONNER BARNES 





Uni- § with the organization since 1920. He 

sS in isa graduate of the University of Utah, 
and served two years as a physicist with 
the Bureau of Mines. 

s Barnes has been with Gulf Oil Cor- 


poration since shortly after graduation 
as a chemical engineer from Texas A. & 
1 as- M. College in 1921. From June, 1929, 
ision to March, 1935, he was superintendent 
for at Sweetwater, Texas, and Toledo, Ohio. 
been He became assistant general superin- 





sion, tendent of the company’s plants in 
dent @ Texas in 1935, and in 1939 was pro- 
s in moted to general superintendent of re- 
t di- fneries in Texas, with offices at Port 
ning Arthur. 

;, to 


BS Faulkner Heads Gulf 


sin. | Refineries in Texas 


been R. C. Faulkner was named general 
superintendent of Gulf Oil Corporation’s 
feining plants in Texas, to succeed 
Bonner Barnes who is in Washington 
a assistant director of refining for Pe- 
ttoleum Administration for War. Faulk- 
ner’s assistant general superintendents 
mclude G. I. Roberts, T. F. Hogan and 
L.O. Crockett, all with headquarters at 
Port Arthur. 


Superintendent for Gulf 
Retires After 43 Years 


Herman Taylor, superintendent of 
Gulf Oil Corporation’s refinery at Fort 
Worth, Texas, retired January 31. He is 
0 years old, and had been with the 
company since 1902 when he joined a 
Predecessor, Guffey Petroleum Com- 
Pany, at Port Arthur. Thirty-three of 
his 43 years of service was at Fort 
orth where he went in 1912 as assist- 
amt superintendent, and was made super- 
Mtendent in 1918. 

Another veteran, John W. Schriever, 
las been moved from Sweetwater, 
&xas, to succeed Taylor at Fort Worth. 
Shriever joined the company at Port 
Atthur 30 years ago, and after serving 
aS assistant superintendent at Cincinnati, 
vscame superintendent at Sweetwater 
m 1936. A. L. Giesen has been trans- 
ferred from Port Arthur to be super- 
mtendent at Sweetwater. 
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Welded 


Once again we are in a position to 
handle your orders. Our facilities are 
now available to fabricate various types 
of welded steel plate work, including 
air receivers, water tanks, pressure ves- 
sels, storage tanks and other types of 


welded products. 


Our engineers and estimators will gladly 
cooperate with your engineering and 
purchasing departments in the furnish- 
ing of prices and other information. 
Phone, wire or write today. 


SHIPBUILDING DIVISION — Barges, 


Equipment. 


Tugs, Tankers, Floating 


INDUSTRIAL DIVISION — Machinery and Equipment of All Kinds. 


AIR CONDITIONING AND REFRIGERATION DIVISION — Refrigera- 
tion, Comfort and Process Air Conditioning. 





Equitable 


410 CAMP STREET @® 





EQUIPMENT 
c OMPAN Y 


NEW ORLEANS, 


LA. 





DURISITE 


A NEW NAME TO REMEMBER 


wHEN you THINK of ACID- 


and Alkali-PROOF CEMENTS 


POROSITY LESS THAN '/ of 1% 


HIGH COMPRESSIVE AND TENSILE 

STRENGTH @ RESISTANT TO ACIDS, 

ALKALIES, SOLVENTS © QUICK SETTING 
@ STABLE © NON-TOXIC 


Dozsrrz is a resinous cement with important mew properties. Unlike 
most resinous cements, it is completely stable in storage. You can carry 
supplies on hand ready for use when needed. No vexatious delays while 
orders clear. No costly waste from deterioration in storage. And, unlike 
most resinous cements, Durisite is non-toxic. Durisite has no dangerous 
effect on the skin. 


Durisite wil! handle most acids (including hydrofluoric in all concen- 
trations), alkalies of any degree of strength, all oils and solvents, at 
temperatures up to 350°-375° F. It will handle strong acids and alkalies 
alternately. Durisite is a cement of unusual strength (compressive and 
tensile strength is approximately four times that of silicate-type cements). 
Durisite’s dense, non-porous structure is permanent, remaining completely 
non-absorbent and impermeable even at elevated temperatures. 

Durisite is a quick-setting cement. Brick can be laid as fast as the 


workmen can handle them, course upon course, with no danger of the 
mortar being squeezed out from the lower courses. 


Time proven in extensive laboratory and field tests over a period of 
three years, Durisite is setting new records for durability in tough acid-end- 
alkali-proof masonry construction. « 

iin) 








THE U. S. STONEWARE CO. 
Dept. PR, P. O. Box 350 r Akron, Ohio 
Please mail me_____copies of your new Research Bulletin R-5 on 
Durisite Cement. 


Name. Company 
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Thiede Named Manager of 


Standard New Jersey Works 

William F. Thiede has been appointed 
manager of the New Jersey Works of 
Standard Oil Company of ew Jersey, 
including refineries at Bayway and - 
Bayonne, and Eagle Works in Jersey 
City. He succeeds the late G. H. Met. 
tam. i 
Thiede has been with the company 
nearly 33 years, starting in 1909 as an 
errand boy during school vacations, and 
becoming a regular employe in 1912 
Following several years in the oil-move 
ment and storage department he was 
placed in charge of that department. He 
was made assistant superintendent in 
1926 at Bayway, in charge of atmo- 
spheric distillation and oil movement 
and storage. Appointed assistant gen- 
eral superintendent in 1936, he was 
transferred two years later to Bayonne 
refinery as acting general superintend- 


| ent, later becoming general superintend- 
| ent. He was made assistant manager 
_ of New Jersey Works in 1944, 


Sanders Superintendent of 


| Ohio Standard Lube Plant 


Dr. F. J. Sanders, formerly superin- 
tendent of The Standard Oil Company's 


| (Ohio) refinery. at Toledo, has been 


placed in charge of the company’s No, 
2 Refinery at Cleveland. The latter plant 
is devoted exclusively to manufacture of 
lubricating oils, greases and waxes. 

Dr. Sanders graduated in chemical 
engineering from Texas Technological 
Institute, and secured his doctorate in 
chemical engineering at Yale in 1933. 
After a brief period in the dye industry, 
he joined The Standard Oil Company in 


| 1934 to organize the technical service 


group of the process department’s proc- 


| ess and development division. He was 
| placed in charge at Toledo in 1939, 


While there, a number of new units 


| were installed, including alkylation, cata- 


lytic polymerization, cumene and dimer 
units. His new assignment, it was said, 
is to make his refining and _ technical 
experience available for development 
and manufacture of new lubricants. 


Bureau Shifts Top Men 


_ At Bartlesville Station 


N. A. C. Smith, supervising engineer 
of the Bureau of Mines petroleum ex- 
periment station at Bartlesville, Okla: 
homa, has been reassigned as special 
assistant to the supervising engineer. 
H. C. Fowler, assistant. chief of the 
bureau’s petroleum and natural-gas divi 
sion, has been traneferred from Wash- 


| ington to succeed Smith at Bartlesville. 


Dr. R. R. Sayers, director of the bur 


| reau, said in announcing the change that 


it was at the request of Smith who 
wished to be relieved of administrate 
duties because of his health. As spect 


| assistant, Smith is to handle specialized 
| research and technical writing. His com 


nection with the bureau dates back @ 
1918, six years after graduation from 
Clark University. He worked in varie 
phases of petroleum chemistry at Wa 
ington and Pittsburgh until transfer ® 
Bartlesville in 1923 to be in charge @ 
the station’s work,on petroleum chem 
istry and refining. In 1926 he was a 
pointed superintendent, the title laf 
being changed to supervising eng! 
Development of the station to ‘ts ® 
portant place in petroleum research 
been under his supervision, and P 
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Aigh Efficiency! 
SUB-ZERO DEW POINTS @ 4¢/Mcf 


Compressed air or gases may be DRIED to sub-zero dew points at surprisingly 
low cost in efficient Kemp Adsorptive Dryers—in many cases, the total costs, 
including amortization, run as low as Ya of a cent per 1,000 cubic feet (Mcf) 
DRIED. 

Compressed air for your plant probably costs you 6c to 10c per Mcf. Why not 









spend a fraction of a cent more and get full value from it? DRIED compressed air 
eliminates corrosion and rusting . . . prevents clogged orifices . .. does away with 
frozen air-lines and wastage from “blowing”... permits accurate instrumentation 
and continuity of processing . . . saves man power by reducing maintenance and 
trouble shooting ... 

Reduce operating costs and increase over-all plant efficiency with efficient 
Kemp Adsorptive Dryers. 


Ask For Bulletin 25-CA 


OTHER KEMP PRODUCTS 
Nitrogen Generators « Inert Gas Producers 
Atmos-Gas Producers » Immersion Heaters 
Flame Arrestors for vapor lines, flares, etc. 





Address The C. M. The Industrial Carburetor for premixing gases 
Kemp Mig. Co. 405 E. Submerged Combustion Burners 

Oliver St., Baltimore- A complete line of Industrial Burners, and Fire Checks. 
2, Maryland. 


- 7, 
ee F 5, 














| work has kept him in close touch with 


| author of a number of bureau publica- 


| 


—_ 


| with the Bureau of Mines at Pittsburgh, 


| gan, Dr. Katz has served for two years 





for this was included in the official apn. 
nouncement of the change. During his 
early years with the bureau Smith con. 
tributed a number of important publica. 
tions to the literature. 

Fowler graduated from Stanford Uni- 
versity and was employed by California 
oil companies for several years before 
joining the bureau in 1923. After work- 
ing at Bartlesville until 1927 he was 
transferred to Washington, where his 



































developments at field stations. He js 


tions on oil and gas technology. 


Fisher and Katz Join 


Gas Institute Staff 

Morris Fisher and Dr. Sidney Katz 
have been added io the technical staf 
of the Institute of Gas Technology, 
3325 South Dearborn Street, Chicago. 

Fisher, a specialist in micrometrics, 
has been assigned to work on an im- 
proved method of producing carbon 
black. He was a chemist for eight years 


and during the last year has done re- 
search on a special project at Columbia 
University. He holds the bachelor and 
master of science degrees from Carnegie 
Institute of Technology, where he also 
taught chemistry. 

Dr. Katz will work in the field of gas 
chemistry, particularly in the physical 
chemistry of fundamental gasification 
reactions. His first assignment is a spe- 
cial project for the National Research 
Council, Formerly research chemist for 
Goldsmith Brothers, Chicago, and for 
Pfaustiehl Chemical Company, Wauke- 


as lecturer in mathematics at Illinois 
Institute of Technology. He received his 
Ph. D. at McGill University, Montreal, 
after earning his bachelor’s and mas- 
ter’s degrees at the University of Mani- 
toba. In 1937 he was awarded a travel- 
ing fellowship in chemistry by the Royal 
Society of Canada. 

Benjamin Miller has resigned as tech- 
nical assistant to the director of the In- 





| stitute of Gas Technology, effective 


| superintendent of distillation. 


| Breth and Schindler Made 


ler have been elected vice presidents 04 


‘tendent to first assistant general 
| superintendent; Fred B. York, 


April 30, to engage in consulting prac- 
tice in New York. He will continue to 
serve the institute as a consultant 


Mid-Continent Makes 


Tulsa Refinery Promotions 

Mid-Continent Petroleum Corporation 
announced the following promotions af 
its Tulsa refinery: D. Glenn Morgan 
from manager to general manager} 
Glenn E. Wynn from superintendent t 
general superintendent; Edward M 
Dons, from assistant general superin 

















from 
superintendent of the lube processing 
department to second assistant genera 
superintendent; Harry Morton, from su 
perintendent of stills and fire chief to 
















Sonneborn Vice Presidents 
Dr. F. W. Breth and Gustave Schind 














L. Sonneborn Sons, Inc., New York. 

Dr. Breth, who will serve as ¥Wie4 
president in charge of manufactuming 
joined. the company in 1915 as dh 
chemist, and later was named techmit 
director. His work has included exte® 
sive research on crystallization of pat@ 
fin waxes and development of a proce"] "mm 


March, 
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“THE HEART OF A SOLVENT DEWAXING PLANT” 


—upon the all-important filter equipment depends 
constant and uninterrupted plant operation. Into Goslin- 
Birmingham Filters have been built the results of 30 years’ 
filter manufacture experience .. . their constant and de- 
pendable performance has made them the accepted filter 


standard for solvent dewaxing plants. 


Sage ua , 








Wallace & Tiernan Desliming Installations never 
give slimes a chance to deposit in condenser tubes 
or on heat exchanger surfaces. When included in 
your specifications, reductions in size, weight and in- 
vestment in basic heat exchange equipment are 
positive. 

Whether you are building a new plant or increas- 
ing the production of your present one, Wallace & 
Tiernan engineers will gladly give you technical in- 
formation on the prevention of biofouling and bac- 


terial corrosion in cooling-water systems. CD-11 


CR ie See 


@ WALLACE & TIERNAN 


PRODUCTS, INC. 
Manufacturers of Chlorineand.tmmoniabontol.lfparatus 


Belleville 9, New Jersey , s Represented in Principal Cities 


oe sutasteacemt ce wegen 


CSRS Ss es Gna SR 











for their manufacture. He is author of 
a number of papers on petroleum re. 
search projects, and has been active 
with technical committees of several 
national associations. 

Schindler has been associated with 
refineries producing specialized prod- 
ucts since starting his business career 
in 1928, and since 1939 has served as 
president of Petroleum Specialties, ‘Inc, 
in New York, a connection which he 
will continue. His knowledge of and 
contact with foreign markets is expected 
to be an important factor in develop. 
ment of Sonneborn’s export operations, 


Everett Refinery Worked 
2,880,716 Hours Unhurt 


Everett Refinery of Colonial Beacon 
Oil Company, Everett, Massachusetts, 
continued its no-accident record (Petro- 
LEUM RerFIiner, July, 1944) 1008 days, for 
a total of 2,880,716 man-hours. Begin- 
ning in December, 1941, the period of 
no accidents ended in September, 1944, 
when an experienced man crushed his 
finger while replacing a manhole cover. 
Pride of the workers was such that the 
injured man -was said to have regretted 
marring the record more than loss of 
the finger. 

For its accomplishment, the refinery 
was given the Liberty Mutual Insurance 
Company Safety Award, with speech- 
making and other ceremonies early in 
February. 

Everett Refinery’s system of safety 
has been in: effect since 1930, when the 
first full-time safety engineer was em- 
ployed and the first workmen’s safety 
committee established. There are nine 
committeemen, representing all parts of 
the operations, and each now serves 
six months. New committeemen afe 
given special training in first aid; in 
the need for protective clothing, shoes, 
goggles and other equipment; in artifi- 
cial respiration, and in the location of 
safety equipment around the yard. They 
are in daily contact with the plant safety 
engineer and meet twice a month to 
discuss problems. At the end of each 
term the retiring committee attends a 
joint dinner with the new committee, as 
guests of the company. 


W. Alton Jones Heads 
API Aviation Committee 


Appointment of a committee on avia- 
tion, with W. Alton Jones, president o! 
Cities Service Company, as chairman, 
and Bert I. Graves, vice president 0 
Tide Water Associated Oil Company, 4s 
vice chairman, has been announced by 
the American Petroleum Institute. 

The committee will function in an at- 
visory capacity on over-all policies and 
procedures on petroleum matters related 
to aviation. 

“Postwar aviation development, a 
legislation affecting it, will be of tt 
mendous interest to the petroleum 
dustry,” William R. Boyd, Jr., president 
of the institute, said in advising mem 
bers of the committee of their appoint 
ment. “Safety, traffic control, taxation, 
aviation fuels and lubricants and likely 
numerous problems of engineering 4” 
technology are among the things that 
naturally suggest themselves as being ° 
interest and concern. The future of avi 
tion and its relationship to the petroleum 
industry are very live subjects and it § 
to advise with respect to general policie 
of appropriate interest and proper com 
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End view of reactor under construction showing nickel lining. All outside connections on the reactors 


cover Nickel butt straps were applied over all welds. were lined with nickel, requiring special 


i. construction and fabrication. 


SS OI 





Heads for the reactors are of one- One of the nickel-clad reactors ready for shipment. 
piece construction. 


BABCOCK 
& WILCOX 


THE BABCOCK & WILCOX COMPANY 
85 Liberty Street New York 6, N. Y. 


March, 1945—A Gulf Publishing Company Publication 































White READABILITY counts “OST 


Wherever temperatures are critical 
WESTON thermometers are pre- 
ferred because of their large, boldly 
marked dial-type scales. Even 
though mounted high above eye 
level, or on equipment in poorly 
illuminated areas, the scale is vis- 
ible, and readable, without incon- 
venience. Thus readings are made 
in less time .. . and with far greater 
accuracy ...and without the temp- 
tation to carelessness that low visi- 
bility invites. 

The wide-spread adoption of 
WESTON thermometers throughout 
the synthetic rubber, oil refining, 
and other process industries has 
been due to this readability, plus 
the records for long-time depend- 
ability which these simple all-metal 
thermometers have established. 
Literature giving complete specifi- 
cations on all models gladly fur- 
nished on request. Weston Electri- 
cal Instrument Corporation, 580 
Frelinghuysen Ave., Newark 5, N. J. 








































WESTO 


cern that this standing committee js 
created.” 

Members of the committee are: Hines 
H. Baker, Humble Oil & Refining Com. 
pany; Thomas H. Barton, Lion Oil Re. 
fining Company; R. F. Bradley, Stand- 
ard Oil Company of California; Paul ¢. 
Blazer, Ashland Oil & Refining Com. 
pany; H. E. Brandli, Cities Service Ojl 
Company; C. C. Carpenter, Union Qjj 
Company of California; J. W. Connelly, 
Standard Oil Company (New Jersey): 
H. W. Dodge, The , ee Company; 
James E. Dyer, Sinclair Refining Com- 
pany; Sylvester Dayson, Premier Refin- 
ing Company; Walter L. Faust, Socony- 
Vacuum Oil Company; D. P. Hamilton, 
Root Petroleum Company; W. V. Hart- 
mann, Gulf Oil Corporation; Charles F. 
Hatmaker, Pan American Petroleum and 
Transport Company; H. E. Hanson, 
Standard Oil Company (Indiana); P. E. 
Lakin, Shell Oil Company; Bernard L. 
Majewski, Deep Rock Oil Corporation; 
John W. Newton, Magnolia Petroleum 
Company; Will D. Parker, Phillips Pe- 
troleum Company; Arthur E. Pew, Sun 
Oil Company; M, H. Robineau, Frontier 
Refining Company; O. D. Robinson, Re- 
public Refining Company; A. A. Stam- 
baugh, Standard Oil Company (Ohio); 
C. B. Watson, The Pure Oil Company; 
Wayne C. Yeager, The Atlantic Refining 
Company, and William S. Zephrung, 
Pennzoil Company. Edwin S. Hall, 
American Petroleum Industries Commit- 
tee, and Baird H. Markham, director of 
the committee, have been named as ex 
officio members. 





























Esso Researcher Sigma Xi 


Membership Committeeman 

Dr. Minor C. K. Jones of Esso Lab- 
oratories of Standard Oil Development 
Company has’ been elected to the com- 
mittee on membership of the Society of 
Sigma Xi. He is a member and former 
chairman of Esso Research Club, which 
is composed of technical research an 
development personnel of Standard Oil 
Company (New Jersey) affiliates. In 
1943 this club became the first industrial 
research group affiliated with Sigma Xi. 









Western Refiners 
Cancel Meeting Plans 


Western Petroleum Refiners Associa- 
tion has cancelled plans for its annual 
meeting in the spring of this year. De- 
cision of the board of directors was in 
keeping with curtailment of travel dur- 
ing the emergency. 

It was said that the board of directors 
will meet to transact necessary business, 
and the date for that meeting is to be 
announced. 













Gas Meetings Cancelled 

The executive board of the American 
Gas Association has cancelled nine meet- 
ings formerly authorized to be held be- 
tween the dates of May 7 and June 4 
including Natural Gas Conyention, Ci- 
cinnati, Ohio, May 7-8; War Conference 
on Industrial and Commercial Gas, 
Toledo, Ohio, March 29-30; and Pro- 
duction and Chemical Conference, New 
York, June 4-6. 


Federal Oil Taxes for 
January Register Gain 


Revent.: from federal oil taxes ft? 
close to $37,000,000 in January and were 
$15,000,000 more than collections for the 













corresponding month last year, it Was 
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FURFURAL 


RECOVERY PLANT 


operated by 
THE 9. O. CHEMICAL COMPANY 


Designed and Built by 


ae 


THE new uses for this chemical were expanding — 
rapidly, both in number and importance, before the fp 
war. The sudden demand for synthetic rubber and its 
major component—butadiene—called for a selective 
solvent such as furfural in its processing from petroleum, 


Existing production facilities for furfural 
inadequate to meet this new demand. New | 
capacity was required without bees 2 “bcos co 


socia- 


nnua 





Designers and Fabricators of 


PROCESSING EQUIPMENT for the 


PETRO-CHEMICAL INDUSTRY 


VULCAN COPPER & SUPPLY CO., CINCINNATI, OHIO 


March, 1945—A Gulf Publishing Company Publication 








It says 


“STOP” to Solids— 
“GO” to Fluids 


( 
| 






A BETTER Strainer to “police your pipelines” 
© FIRST— The Screen, a high-grade woven Monel 
wire basket that catches solids—lets conden- 
sate, oil or other fluids flow freely. 

® SECOND— Finish. Cadmium plated inside and 
out for protection against corrosion. 

¢ THIRD — Easily Cleaned. Blow-off bushing 
made for easy removal. Bushing and Screen 
come out together. Screen automatically aligns 
on reassembly. 

e THOUSANDS IN SERVICE—Sold by over 100 
Mill Supply Houses. 

6 sizes from 14" to 2” for pressures up to 600 
Ib. Reasonably priced. See your supply house 
or write for Bulletin S-200. 


YARNALL-WARING COMPANY 
128 Mermaid Ave. PHILADELPHIA 18, PA. 





YAR WAY STRAINERS 








reported by the Internal Revenue Bureay 
February 27. 


amounted to $28,919,880, against $17, 
068,957 a year ago, while receipts from 
lubricating oils amounted to $6,827,325 
compared with $3,370,483 and pipe-ling 


with $1,094,154. 


year, revenue from the gasoline tax 
reached $231,924,319, an increase of $69. 
231,720 over the $162,692,599 recorded 
for the corresponding period a year ago; 
lubricating oil receipts were $46,194,752 
against $28,928,450, an increase of $17, 
266,302, and pipe-line taxes were $9,390, 
930 against $8,903,477, an increase of 
$487,813. 


Will Hold Gas Measurement 
Short Course April 17-19 


The general committee of the South- 
western Gas Measurement Short Course 
has set April 17, 18 and 19 as dates for 
the 1945 session, to be held at the Uni- 
versity of Oklahoma, Norman. 

Recognizing this course as _ educa- 
tional, Office of Defense Transportation 
has ruled it does not come under the 
ban on conventions. No session was 
held in 1943, but in 1944 registration 
was 524, and it was indicated this year’s 
attendance may approximate that figure. 


T. A. McDonald, First 
API President, Ils Dead 


Thomas A. O’Donnell, first president 
of the American Petroleum Institute, 
died in Los Angeles, February 20. 

O’Donnell, 73, was born in Pennsyl- 
vania and went to California in 1893 to 
become a lease worker, later a contrac- 
tor, and eventually entered the produc- 
ing branch. He was president of Amer- 
ican Petroleum Company (Doheny), and 
was active in developing the Coalinga, 
Midway-Sunset and Kern River fields of 
California. 

O’Donnell helped organize the Inde- 
pendent Producers’ Agency of California 
and during World War I he was in 
charge of production in the oil division 
of the U. S. Fuel Administration. 

He became president of API on March 
26, 1919, and held the office until Decem- 
ber 11, 1924. On the latter date, at the 
| fifth annual meeting of the Institute in 
Fort Worth, O’Donnell said oil reserves 





| of the United States would last ten times 


ten years. 


_ George H. Mettam Dead 


George H. Mettam, assistant general 


| manager of manufacturing operations of 


Standard Oil Company of New Jersey, 
died February 6 of a heart attack. He 
was 55. His association with the com- 
pany’s refinery operations covered 

years, having started in 1907 in con- 
struction of Bayway refinery, In 1926 
he was appointed mechanical superin- 
tendent of Bayonne refinery, and the 
following year became superintendent of 
the mechanical department. He became 
assistant general manager of manufac- 
turing operations in June, 1940, and was 
elected a director of the company ™ 
March, 1941. On leave from May, 1943, 
to January, 1944, he served with Petro- 
leum Administration for War in charge 
of refining in District 1. He- also has 
been active in civic and _ philantropic 
affairs at Bayonne, where he made his 








home. 
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Gasoline-tax collections for the month | 


transportation paid $1,084,607 compared: 


For the first seven months of the fiscal” 
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WILD 


COMPANY 


NORVELL-WILDER WAREHOUSES AT: 





Beaumont . 


Texas 





Houston. 


Texas 





Fort Worth 


Texas 





Conroe . 


Texas 





§ Odessa . 


Texas 





Shreveport . 


Louisiana 





Lake Charles 


Louisiana 





When you make Norvell-Wilder your 
drilling and completion operations with 
the right equipment for the area . . . 
based on Norvell-Wilder's 34 years 
supply department, You support your 
specialized oil field experience. 











DIGEST OF UNITED STATES PATENTS 


On Polymerization of Hydrocarbons II 


Compiled by HEINZ HEINEMANN 

















U.S.P. 2,336,005. Motor Fuel Produc- 
tion. F. E. Frey to Phillips Petroleum 
Company. 

A combined polymerization and alky- 
lation process is described, part of which 
deals with the dehydrogenation of iso- 
butane to isobutene and a substantial 
portion of propene, which together with 
unreacted isobutane are subjected to 
catalytic polymerization. 


U.S.P. 2,336,793. Conversion of Hydro- 
carbons. E. T. Laying, L. C. Rubin 
and R. F. Ruthruff to the Polymeriza- 
tion Process Company. 

A catalyst for the polymerization of 
olefinic hydrocarbons is described which 
consists essentially of an intimate mix- 
ture of at least one metal pyrophosphate 
selected from metals of the group con- 
sisting of copper, mercury, zinc, mag- 
nesium, iron, aluminum and cobalt, and 
carbonaceous supporting material. The 
catalyst should be free of extraneous 
phosphorie acids and alumina or clays. 
Pressures up to 500 pounds and tem- 
peratures of 300-400°F. or more are em- 
ployed. Charcoals, coke, pet residues and 
asphalt constitute suitable supporting 
materials. The amount of active pyro- 
phosphate in the finished catalyst should 
not be substantially lower than 25 per- 
cent. 


U. S. P. 2,338,741; 2,338,742; 2,338,743. 
Substituted Styrene-Polypiperylene 
Copolymer. F. J. Soday to United Gas 
Improvement Company. 

A light oil ring substituted methyl 
styrene fraction obtained in the manu- 
facture of oil gas is polymerized with 
a light oil piperylene fraction which has 


been previously polymerized catalyti- 
cally with the aid of an acid acting 
metallic halid catalyst. From 50-99 per- 


cent of piperylene are copolmerized with 
from 1-50 percent substituted styrene to 
form a _ resinous’ composition. The 
piperylene may be replaced by isoprene 
or butadiene 


U.S.P. 2,342,400. Production of Poly- 
merization Products from Ethylene. 
H. Hopff, S. Goebel and C. W. Rau- 
tenstrauch to General Aniline and 
Film Corporation, 

Valuable heavy polmer products are 
obtained by polymerizing ethylene alone 
or admixed with other polymerizable 
organic compounds in an aqueous emul- 
sion using oxygen’ or substances sup- 
plying oxygen as polymerization ac- 
célerators. Temperatures of 60-150°C. 
and pressures up to 1500 atm. are used. 
Suitable copolymerizable products are 
among others vinyl chloride, vinyl ace- 
tate, methocrylic acid esters, styrene, 
etc. 


U.S.P. 2,344,213. Production of Poly- 
merization Products from Isobutylene. 
M. Otto to The Alien Property Cus- 
todian, 

When polymerizing isobutylene in the 
presence of Friedel- Crafts catalysts the 
polymerization is favorably influenced 
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by working in the presence of small 


amounts of substances (accelerators) 
which are soluble in the reaction mix- 
ture under, working conditions and 


which further have the property of be- 
ing capable of dissolving boron trifluo- 
ride and which with BF; either form 
double compounds.» or hydrolyze the 
same with the intermediate formation 
of HF. The favorable action of these 
substances is evident also when employ- 
ing other Friedel-Crafts catalysts such 
as AICls, FeCls, etc. Suitable accelera- 
tors are monohydric alcohols, phenol 
and cresol. They are added in amounts 
up to 1 percent of the isobutylene. The 
reaction is carried out at below 10°C. 


U.S.P. 2,344,950. Conversion of Hydro- 
carbons. W. B. Shanley to Universal 
Oil Products Company. 

In the catalytic polymerization of ole- 
fins in a mixture of normally gaseous 
hydrocarbons consisting predominantly 
of Cs and C, fractions, wherein the fresh 
charge stock supplied to the polymeriza- 
tion operation is relatively lean in C, 
fraction, the steps are claimed which 
comprise ‘separating unconverted bu- 
tanes from the liquid polymerization 
product and from unconverted propane, 
commingling butane thus recovered 
with the fresh charge stock, subjecting 
the resulting mixture to cooling and 
condensation, regulating the quantity of 
butanes thus recycled to insure substan- 
tially complete condensation of the pro- 
pylene in the charge-stock mixture and 
supplying the resulting condensate to 
the polymerizing operation. 


U.S.P. 2,345,574, Process of Polymeriz- 
ing Unsaturated Hydrocarbons. R. FE. 
Burk to The Standard Oil Company 
(Ohio). 

A procedure to polymerize ethylene 
and propylene with boron trifluoride is 
described. BFs is employed in larger 
quantities than those commonly re- 
garded as catalytic amounts, such as 
in a molar ratio of 1:1 or even greater 
BF;: Olefin ratio. pressures of 50-720 
pounds and preferably of 100-400 pounds 
are employed, Olefin is fed at —20° to 


75°C. into the catalyst and cooling is 
provided to maintain the temperature at 
the desired level. 


U.S.P. 2,347,182. Preparation of Poly- 
meric Sulphides. D. D. Coffman to 
E. I. du Pont de Nemours & Com- 
pany. 

Polymeric - sulphides of viscous ~ to 
solid character are obtained by reacting 
a mixture of a dithiol and a diene 
hydrocarbon containing only thylenic 
unsaturation by subjecting the mixture 
to heat and continuing the reaction for 
at least 48 hours. The dithiol should 
have the general formula HSRSH in 
which R is a divalent hydrocarbon 
radical. : 


U.S.P. 2,348,017. Reaction of Hydrocar- 
bons. O. N. Miller to Standard Oil 
Company of California. 

A combined polymerization and alky- 





lation process is described in the course I 
of which isobutane, isobutene and bu- 
tene-1 are polymerized under conditions 
tending to minimize loss of isobutane. 
The polymers are removed and the un- 
converted gas is alkylated with a butene- 
2 fraction. 








U.S.P. 2,348,836. Catalytic Conversion 
of Hydrocarbons, R. E. Nagle to The 
Texas Company. 

Olefinic hydrocarbons are polymer- 
ized at 375-400°F. with a phosphoric 
acid catalyst. A temperature differential 
of 50-60°F., increasing in the direction 
of the flow is maintained in the reactor 
and relatively cool, normally gaseous 
hydrocarbons are introduced to the re- S 
action zone at a plurality of points to 
regulate the temperature differential. 
The water content of the hydrocarbon 
stream is increased as it advances 
through the reaction zone from 0.3 to 
3.0 percent. 














U.S.P. 2,349,904. Process for Preparing 
Catalytic Materials. K. H. Hachmuth 
to Phillips Petroleum Company. \ 
A catalyst for the polymerization of 

low-boiling olefinic hydrocarbons heav- 


ier than ethylene is prepared from a re in 
hydrous gel of silicic acid, by treating q 
the gel at least twice with an aqueous figs jn 


solution of a hydrolyzable salt of a 
metal selected from groups III B and 
IV A of the periodic system. Subsequent 
to each such treatment, the gel is waslied 
with water, to free it substantially of 
soluble ionic matter and finally is dried 
at a temperature not substantially higher 
than approximately 225° F. and to a 
water content such that the resultant 
material is adopted to polymerize olefinic 
hydrocarbons in a concentration between 
15 and 40 percent at a temperature of 
200-225° F. 















U.S.P. 2,350,330. Treatment of Hydro- 
carbons with Radio-Active Materials. 
Th. P. Remy. 

A mixture of paraffins and olefins, 
such as can be found in petroleum oils is 
polymerized by treatment with a radio- 
active material, particularly of the tho 
rium series. Uranium and radium mas 
terials also are useful. The radioactive 
material is finely distributed on a carrief 
such as fullers earth and mixed with 
the hydrocarbons at 160-265°F. ane 
about 150 pounds pressure. 





















U.S.P. 2,351,123. Process for Prep 
Hydrocarbons for Polymerization. H. 
L. Hays, J. L. Maher to Phillips Pe 
troleum Company. . 
A gaseous mixture containing butanes 

propenes, hydrogen and methane. 

polymerized after preceding separatié 
and distillation to enrich the stock # 

C; and C, fractions. 


U.S.P. 2,353,832.Catalytic Conversion @ 
Hydrocarbons. Kemp to 
Texas Company. 

A continuous method for polym 
ing normally gaseous olefins which com 
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ROTO Tube Cleaner 


ROTO 
Air Valve. 





With a Roto Tube Cleaner your operator doesn’t have to 
worry about a helper to turn air on and off. The operator 
himself controls the entire operation with an air valve 
located directly behind the motor. 


You will appreciate the benefits of one-man control 
because it provides safer, more efficient tube cleaner 
operation, especially inside drums and other tight spots. 
Write for details. 


ROTO Junior Tube Cleaners 


The ROTO Company 145 Sussex Ave., Newark 1, N. J 


DIVISION OF ELLIOTT COMPANY 


prises heating a stream of normally 
oops hydrocarbons containing aboug 
0 to 40 percent olefins to a temperature 
in the range about 375 to 400°F., com 
tinuously introducing said feed stream 
in vapor phase to a reaction tower 
packed with a solid polymerization cata. 
lyst comprising phosphoric acid having 
a concentration of about 100 to 110 per 
cent HsPO, by weight of the acid, pass. 
ing said feed stream through the re 
action tower from inlet to outlet, effect. 
ing polymerization of olefinic constitu. 
ents of the feed to normally liquid 
hydrocarbons during passage 
through the reaction tower from inlet 
to outlet, said polymerization being ac- 
companied by reduction in volume of 
said feed stream advancing through the 
reaction tower, injecting streams of hy- 
drocarbon gas to the reaction tower at 
a plurality of succeeding points in the 
direction of hydrocarbon flow through 
the tower, adjusting the amount of gas 
so injected to compensate for said re- 
duction in volume and thus maintain a 
substantially uniform velocity of hydro- 
carbon flow throughout the reaction 
tower from inlet to outlet, introducing 
a small amount of water in the feed hy- 
drocarbon stream passing to the inlet 
portion of the reaction tower, injecting 
additional amounts of water to the reac- 
tion tower at a plurality of succeeding 
points in the direction of hydrocarbon 
flow such that the water content of the 
combined hydrocarbon stream passing 
through the outlet portion of the reac- 
tion tower is about 3 percent and main- 
taining the reaction temperature with- 
in the tower below about 475°F. 


U.S.P. 2,354.261. Synthesis of Hydro- 
carbons. C. E. Hemminger to Stand- 
ard Catalytic Company. 
Relatively-low-molecular-weight _hy- 

drocarbons are polymerized to relatively 

heavier hydrocarbons in the presence of 

a powdered catalyst, which is used con- 

tinuously under conditions such that the 

reaction takes place under elevated 
pressure and the product is adsorbed by 
the catalyst. The catalyst is removed to 

a separation zone, where the product is 

released from the catalyst at lower 

pressure. A surplus of catalyst, namely 

2-10 parts per part of olefin is employed 

and the pressure in the reaction zone is 

kept between 100 and 400 pounds. 


U.S.P. 2,355,392. Process for Treatment 
of Hydrocarbons. G. G. Oberfell to 
Phillips Petroleum Company. 
Butadiene is separated from hydro- 

carbons with boiling points close to that 

of butadiene by polymerizing the diole- 

fin at 300-900°F. and atmospheric to 5 

pounds pressure in the presence of other 

hydrocarbons to the dimer, separating 
the dimer and depolymerizing it at 
1300°F. in the presence of sufficient 

steam to maintain low partial pressure 0 

the dimer. 


U.S.P. 2,355,868. Catalytic Hydrocarbon 
Reactions and Catalysts Therefor. J. 
W. Jean. } 
A solid catalyst for polymerization 

reactions employing sulfuric acid is dis- 

closed which comprises an inert support 
such as diatomaceous earth, kieselguht, 
bentonite kaolin, fullers earth, etc., sul 

furic acid of 93 percent concentration, 4 

compound of boron and a metal oxide 

cementing: agent. The ratio of atoms 0 

boron to mols of sulfuric acid shoul 

be 1: 3.4. A good mixture will for 
instance consist of 1500 cc. of HeSQs 

500 g. boric acid and 600 g. of infusorial 
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LOWELL THOMAS 
Speaks on 
New Gasket Film 
Now available to employee 
groups, technical societies, 
engineering schools and 
other organizations through- 
out the country, this new 35- 
minute Kodachrome film, 
“Only a Gasket,” tells why 
these are the “Biggest lit- 
tle things” in modern In- 
dustry. Write for full 
information. 


Goel 





This Metal-Asbestos “Sandwich” 


Makes Sealing Warped and 
Pitted Flanges A PICNIC 


SPIRALWOUND — an extremely popular gasket for standard 
or special flanges and boiler tube caps, hand-holes or man-holes 
—is composed of interlocking plies of preformed metal, cush- 
ioned with Asbestos strip, spirally-wound together. 


Under compression, the central spring-like corrugation of the 
metal strip enables the gasket to seal warped or irregular flange 
faces and provides unequalled resilience to compensate for expan- 
sion and contraction in service. In addition to the multiple-sealing 
action of this metal strip, the Asbestos cushion also fills irregu- 
larities in flange faces to assure a tight closure. 


SPIRALWOUND Gaskets have great mechanical’ strength, are 
highly resistant to corrosion arid temperature extremes, have 
proper compressibility with relatively light bolting. Rugged con- 
struction permits re-use a number of times when seals must be 
broken. 


This better gasket is another example of modern Gasket Engi- 
neering. To keep you posted on the latest gasket developments, 
we will be glad to send you a series of technical bulletins contain- 
ing original data resulting from continuous research in the unique 
Goetze Laboratory. Please write on your company letterhead, 
mentioning your position. 


GOETZE GASKET & PACKING CO., INC. 
8 ALLEN AVENUE, NEW BRUNSWICK, NEW JERSEY 


& jo GASKETS @® 


“America’s Oldest and Largest Industrial Gasket Manufacturer” 
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You can install a Roots-Connersville Centrifugal Blower or Ex- 
hauster with perfect confidence that it has been engineered to 
provide a completely satisfactory unit. Every detail of construc- 
tion, no matter how small, receives 
it Takes More Than the —_ care which contributes 
to smooth-running, high-efficienc 
APPEARANCE performance. Centrifugal units built 
To Do the Job! by Roots-Connersville are engineered 
to the job on which they will operate. 
A cor oD titertor “under cover” con- eer service conditions are carefully 
struction, but with a smooth stream- studied before the designing starts. 

lined v : : 
VALUE, when new, or the finest cor | Every detail — proportion of parts, 
built, but performance soon tells. Time blade contour, width and diameter of 
is the test. impeller, speed requirements, shaft 
dimensions, and types of material—is 
given the closest possible scrutiny by a staff of experts, backed 

by years of experience in handling air and gas. 


Installation above—Steam turbine driven 24” Centrifugal Ex- 
hauster handling foul gas in a New Jersey refinery, with a capacity 
of 19,000 CFM at 3 Ibs. pressure; speed 4,750 RPM. 


Ask us to quote on YOUR specific requirements. 


ROOTS-CONNERSVILLE BLOWER CORP. 


One of the Dresser Industries 
503 CRESCENT AVENUE CONNERSVILLE, IND. 
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earth. About 500 g. of hydrated alu i 
are sufficient to harden the mixture, ” 


U.S.P. 2,355,925. Polymerization Proc 
J. A. Reid to Phillips Petroleum Com. 
any. 

n the production of hydfocarbons ip 
the viscosity range of lubricating off 
from low-boiling olefin hydrocarbons, in 
which the olefins are reacted in the preg. 
ence of a metal-halide catalyst, the step 
to associate the active metal-halide cata. 
lyst with an alkali metal is described 
There should be enough alkali meta 
present to react with all hydrogen halide 
and other impurities which have an ad- 
verse influence on the reaction. The 
alkali metal is unreactive as an olefin 
polymerization catalyst. The reaction 
temperature should not exceed 200°F, 


U.S.P. 2,356,128; 2,356,129. Olefin Poly. 
merization Process and Product. W. J, 
Sparks and R. M. Thomas to Jasco, 
Inc. 

The invention presents a new inter- 
polymerization in which an _ iso-olefin, 
preferably isobutylene or alternatively 3. 
methylbutene-1 is interpolymerized with 
a monomethyl] substituted butadiene by 
subjecting the mixture of-the olefin and 
the diolefin to the action of a dissolved 
active metal halide or Friedel-Crafts 
type catalyst at a low temperature, such 
as between —40° C, and —125° C. 


U.S.P. 2,356,494. Polymerization of Cy- 
clopentadiene Type Compounds. S. 6. 
Trepp to the United Gas Improve- 
ment Company. 

In a process for catalytically polmer- 
izing an unsaturated compound selected 
from the group consisting of cyclopenta- 
diene and alkyl substitued cyclopenta- 
dienes, having the cyclopentadiene 
nucleus containing the characteristic 
conjugated double bonds in the substan- 
tial absence of compounds of other types 
polymerizable under the conditions ob- 
taining wherein substantially undiluted 
gaseous BF; is employed as catalyst, the 
steps of preventing the total formation 
of benzene-insoluble pol y mers are 
claimed, comprising thoroughly agitat- 
ing the reaction mass while maintaining 
the reaction temperature not in excess 
of 100°C., maintaining the concentration 
of said unsaturated compound not in ex- 
cess of 11 percent by weight, maintain- 
ing the proportion of catalyst to said 
unsaturated compound not in excess 0 
10 percent by weight, and stopping the 
reaction while benzene-soluble polymer 
is present in the reaction mass. 


U.S.P. 2,356,700. Treating Hydrocarbon 
Fluids. W. H. Rupp and C. T. Hard- 
ing to Standard Oil Development 
Company. 

A reactor is described which may be 
used in nonselective catalytic polmeriza- 
tion and which may be easily converted 
to selective polymerization of olefins. 
Better temperature and longer catalyst 
life are obtained than previously p0s- 
sible. According to the invention a core 
is introduced into the reaction tube and 
catalyst is introduced into the reactor 
around the core to form an annular bed 
of catalyst granules or pills. By varying 
the size of the core the thickness of the 
catalyst bed may be varied to obtain de- 
sired temperature control during the re- 
action. 

U.S.P. 2,357,926. Polymerization. L. A. 
Bannon to Standard Oil Development 
Company. 

Olefin-containing gases from the 

cracking of hydrocarbon oils are poly- 
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BRUGLCMINE 


The above illustration shows a storage tank 30 ft. in diameter 
by 25 ft. high, protected with a NUKEM acid-proof lining. 
Through the years, oil refinery engineers have learned that 
NUKEM brick-lined acid tanks give superior service for the 
processing and storage of recoverable slush acids. NUKEM 
tank construction is acid, wear and leak proof to all com- 
mercial acid solutions, irrespective of temperatures or 
strength. NUKEM linings have been installed in tanks of all 
sizes and shapes. 

Ask for our catalog giving complete information on all 
acid-proof constructions, such as tanks, towers, floors, gutters, 


pits, etc. 


NUKEM PRODUCTS CORPORATION 


115 COLGATE AVE. BUFFALO 20, N.Y. 








merized to a product with a viscosity at 
least as high as that of a lubricating ojj 
in the presence of a liquid catalyst con- 
sisting of boron trifluoride and water in 
a proportion of 1: 5 mols. The reaction 
temperature is below 40°C. and pressure 
of 1-50 atmosphere is employed. 


U.S.P. 2,360,632. Process for Preparing 
Polymers of High Molecular Weight, 
M. D. Mann and L. B. Turner to 
Jasco, Inc. 

Polymers prepared from an iso-olefin 
by contact with a Friedel-Crafts catalyst 
at a temperature below —10°F. are often 
rather dark in color and develop color 
rapidly upon heating. This is avoided 
by contacting the polymerization prod- 
ucts with an alkali mixed with a hydro- 
carbon oil before the temperature of the 
polymerization product is permitted to 
rise above about —10°F. 


U.S.P. 2,362,311. Polymerization of Ole. 
fins and Catalysts Therefor. L. C 
Rubin to The Polymerization Process 
Company. 

Olefins are polymerized at elevated 
temperatures with a catalyst comprising 
an intimate mixture of a metalpyrophos- 
phate capable of reduction to a polymer- 
ization catalyst (such as copper, mer- 
cury, zinc, magnesium, iron, aluminum, 
cobalt pyrophosphate) and a_ metal 
phosphate not capable of ready reduc- 
tion (such as calcium phosphate). The 
mass is used in granulated form. 























John W. Thomas Gets 
Chemists’ Medal Award 


The Gold Medal award of the Ameri- 
can Institute of Chemists will go to 
John W. Thomas in formal presenta- 
tion planned for May 11, during the 
institute’s annual meeting at Columbus, 
Ohio. Thomas is chairman of The Fire- 
stone Tire & Rubber Company, and the 
medal is given in recognition of his 
leadership in rubber research for four 
decades, and for achievements under his 
direction in the development and pro- 
duction of synthetic rubber. 

Thomas received his degree in chem- 
istry at Buchtel College (now Akron 
University) in 1904, and installed the 
first chemical laboratories for The Fire- 
stone Tire & Rubber Company in 1908. 
He since has taken an important part 
in establishing chemical research as a 
major arm of industry. As an executive 
he has been instrumental in translating 
research results into production, notably 
evidenced in his part in building the 
synthetic rubber industry during the 
war period. During the past year he has 
supervised design and construction ol 
a modern and complete rubber-research 
laboratory soon to be opened by his 
company. 

The jury of chemists making the 
award included Dr. Gustav Egloff, prest- 
dent of the institute; Dr. Harry + 
Fisher; Dr. Robert J. Moore; Dr. Maxt- 
milian Tock, and Howard S, Neiman. 

















New Owner Will Enlarge 
Wynnewood Refinery 


Assets of Cosco Oil Company, 1 
cluding a 2300-barrel refinery at Wynne- 
wood, Oklahoma, have been purchased 
by Fen-Ter Refining Company, wholly- 
owned subsidiary of Kerlyn Oil Com 
pany of Oklahoma City. The purchaser 
has announcéd plans for doubling capac 
ity of the plant. 
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HOW TO FIT AN ANGLE GAS-ENGINE COMPRESSOR 
EXACTLY TO YOUR REFRIGERATION JOB 
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aan Worthington LTC Angle Gas Engine Driven Propane Compressor as installed in a prominent Southwestern refinery. 


xO to 








pents- - ’ " 
x .. . choose from America’s most complete line! 
Fire- 
d the When it comes to choosing the right small floor space requirements and COMPRESSOR ELEMENT HAS FEATHER 
pe angle gas-engine compressor for your —_ low installation cost. That’s why VALVES* 
no specific refrigerating requirements, they're the favored equipment in so When it comes to the compressor 
pro- isn't it logical that youcan makethe many oil refineries; natural gasoline, element, you get the quiet, easily 
best choice from the line that bas more . repressuring and recycling plants. controlled, efficient operation only 
reve sizes and more larger sizes than any other Other reasons for the popularity of | Worthington’s patented Feather 
the i 4%gle compressor line? Worthington Angle Gas-Engine Valve* can offer. Flexibility of op- 
Fire- hat’s the Worthington line, com- | Compressors are their rugged struc- _ eration for a wide range of service 
1908 prising ten sizes with from two to _ ture, conservative rating, maximum _ conditions is obtained by arranging 
part eight cylinders, a brake horsepower _ accessibility, smooth operating bal- — the compressor element to deliver any 
bs. tange from 75 to 1000, and a capacity ance, full force-feed lubrication of combination of volume and pressure 
atlas tange from 50 to 1000 tons. running gear, large water jacket area _— within limits of the ga $ rating. 
tably for power cylinders and extra large Total up all these advantages of 
the COMISER THESE ABVASHASES diameter crankshaft which ensures | Worthington’s Angle Gas-Engine 
the When you choose a Worthington stiffness and gives large diameter | Compressors and they supply the 
_ Angle Compressor you get the bene- _—bearings and pins for the running amswer to your refrigeration prob- 
arch fits of great flexibility in operation, gear. lems. For complete details write 
“ WORTHINGTON PUMP AND MACHINERY CORPORATION, HARRISON, BN. J. 
a - *Reg. U. S. Pat. Off. , 
i BENNO THE NAME 
= NGTON 
an 
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e Sasa 
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nne- 1. Horizontal compressors. 2. Angle engine 3. Centrifugal 4. Absorption refrigerating 5. Chilling machines 
ased for ammonia, propane, machines and exchangers 
olly- butane 
om- 
aser 
pac- 
3 


March, 1945—A Gulf Publishing Company Publication 








ABSTRACTS 


prepared in cooperation with 
PETROLEUM REFINER 
by 


THE LESLIE LABORATORIES 


Traver Road, Ann Arbor, Michigan 
supervision of 


DR. E. H. LESLIE and DR. H. B. COATS 


SCIENCE AND TECHNOLOGY 





journals are not included. 


cost by the Laboratories. 





The abstracts here presented are selected from the current 
literature of science and technology to afford reference to 
fundamental information not easily available to all readers, 
Abstracts of articles appearing in readily obtainable trade 


Photostat copies of original articles will be supplied at cost 
by The Leslie Laboratories. Complete or limited bibliographies 
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Fundamental Physical and Chemical Data 





Representation of Equilibrium Con- 
stant Data. E. G. Scnerer anv F. J. 
Jenny. Ind. & Eng. Chem. 37 (1945) pp. 
80-82. 


The authors present a nomograph giv- 
ing the equilibrium constant data for 
hydrocarbon solutions. It is claimed that 
it covers a wider range of temperatures 
and pressures with greater accuracy 
than previous nomographs. The con- 
struction of the chart is completely 
empirical; with the calibration of tie 
temperature scale based on the liquid 
fugacity of a reference substance and 
the pressure scale based on the vapor 
fugacity of a reference substance. ‘Che 
nomograph is useful in the calculation 
of bubble points, dew points, and equi- 
librium figsh vapor composition on hy- 
drocarbon solutions in*that a single 
setting gives the value of the equilibrium 
constants for all the components. The 
chart covers hydrocarbons from methane 
to tetradecane. The authors review the 
merits of previously-constructed charts 
and describe the construction of. their 
own nomograph, giving sources of pro- 
cedure and data used. A bibliography of 
9 references is included. 


The Liquid State. J. H. Hicpesranp. 
Proc. Phys. Soc. (London) 56 (1944) pp. 
221-39. 


A general survey of recent experi- 
mental work and of theoretical conclu- 
sions on the liquid state is presented. 
Trouton’s entrophy rule is discussed in 
detail with organic applications. The et- 
fect of the dipole moment upon depar- 
tures from the rule is discussed. Large 
departures are found in those cases in 
which the dipole moments are capable 
of associating the hydrogen bonds or 
bridges. The effects under consideration 
are demonstrated by curves giving the 
change in molar polarization on going 
from dilute solutions in nonpolar solv- 
ents to concentrated solutions where 
there is interaction in the response to 
the external field. Solubility curves for 
iodine in a variety of solvents are given. 
The effect of the dipole moment on 
Raoult’s law is considered. The o-, m- 
and p- dinitrobenzenes show that the 
dipole moment has little effect. Devia- 
tion from Raoult’s law depends only 
upon the number, and not on the posi- 
tion, of the nitro groups. Using anthra- 
cene and phenanthrene in benzene solu- 
tion as samples, it is shown that, in gen- 
eral, increase in solubility depends much 
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more on hydrogen bridges than on di- 
pole moment. 


Liquid-Vapor-Equilibrium in Methane- 
Ethylene-Isobutane Systems. M. BENE- 
pict, E. SoLomon, AND L. Rustin: Ind. & 
Eng. Chem. 37 (1945) pp. 55-59. 


In a previous paper the authors pro- 
posed an empirical equation for pre- 
picting the P-V-T properties, vapor 
pressures, and critical properties cf 
pure light hydrocarbons. This equation 
was later extended to solutions of light 
hydrocarbons, and methods were pro- 
posed for determining the parameters in 
the equation for solutions from the para- 





meters of the individual hydrocarbons, 
To provide a more rigorous test jor the 
equation in its application to solutions, 
experimental liquid-vapor equilibrium 
data were obtained for the ternary sys- 
tem methane-ethylene-isobutane at 
37.78° and 71.11°C. and at 34.02 and 
68.05 atmospheres. The preparation of 
the materials used is described, as well 
as the apparatus and method of proced- 
ure used in the work. The results are 
presented in some detail in tabular and 
graphical form. The data are shown to 
be in satisfactory agreement with the 
predictions of the authors’ equation, and 
they conclude that the equation of state 
appears to be as satisfactory for cal- 
culating distribution soefficients in ter- 
nary solutions of light hydrocarbons as 
for binary solutions. Also, its applic- 
ability to solutions containing olefins 
is considered as confirmed. 




















Chemical Compositions and Reactions 









The Preparation of 1,3- and 1,4-Penta- 
dienes from Furfural. L. E. ScHNIEPP 
AND H. H. Getrer. Jour. Amer. Chem. 
Soc. 67 (1945) pp. 54-56. 

The thermal decomposition: of 1,5- 
pentanediol diacetate presents an attrac- 
tive method of preparing 1,4-pentadiene. 
The pure diene was obtained ‘in yields 
of 90-96% by cracking the diacetate at 
575+ 5°C. Nearly quantitative yields 
can be obtained by recycling the cracked 
material until all of the acetates have 
been converted. The conversion of 1,2- 
pentanediol diacetate to 1,3-pentadiene 
averaged 60-65% of the theoretical yield. 
The diol compounds used are obtained 
as hydrogenation products from fur- 
fural, therefore the methods studied 
provide a means of converting furfural 
to pentadiene. A new compound, pen- 
tene-l-ol-l1 acetate was isolated and 
characterized. It was shown that in gen- 
eral the pyrolysis of the pentanediol 
diacetates proceeds through the inter- 
mediate pentene-ol acetates. 


Research of Aromatics in the Pres- 
ence of Dehydrogenation Catalysts. 1. 
Action of Chromia-Alumina on Benzene, 
Toluene, Butylbenzenes and Bibenzy]l. 
W. J. Mattox anp A. V. Grosse. Jour. 
Amer. Chem. Soc. 67 (1945) pp. 84-86. 
_Recent investigations in the conver- 
sion of various types of hydrocarbons 
to aromatics by the action of dehydro- 
genation or aromatization catalyst have 
raised the question as to what action 
such catalysts exert on the aromatic 





hydrocarbons formed. The present pa- 
per is a report on an investigation of 
this phase of the subject. The action cf 
chromia-alumina on benzene, toluene, 
n-butylbenzene, p-di-n-butylbenzene, 
phenyl-n-propyl ketone and bibenzy] at 
500-600°C. was investigated. Biphenyl 
and anthracene were formed from ben- 
zene and toluene, respectively, without 
the formation of detectable amounts of 
other aromatics. Naphthalene yields of 
51-55 weight percent per pass were ob- 
tained from n-butylbenzene. Similar dt- 
hydrogenations with p-di-n-butylbenzene 
gave pehanthrene yields of 14-18 weight 
percent per pass. Anthracene was not 
formed in any substantial quantity. De- 
hydrogenation of phenyl n-propyl ke- 
tone resulted in the formation of naph- 
thalene to the extent of 34 weight per- 
cent per pass at 600°C. Dehydrogenation 
of bibenzy] resulted in the formation of 
stilbene without the formation of phe- 
nanthrene or anthracene. 

























The Effects of Temperature on the 
Polymerization of Styrene. S. G. COHEN. 
Jour. Amer. Chem. Soc. 67 (1945) PP 
17-20. 

The author studied the polymerization 
of a typical vinyl compound, styrene, 
as catalyzed by benzoyl peroxide. Pcly- 
merization was studied at three tempera- 
tures at equal rates of peroxide decom 
position. The rates of polymerization 
and the molecular weights of the prod- 
ucts increased under these conditions 
with rise in temperature of reaction, tle 
rates rising more rapidly than the mo 
lecular weights. The activation energy 
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PLATE FABRICATION (EITHER WELDED OR RIVETED) 


If you are in the market for accumulators, 
agitators, autoclaves, air receivers, bins, car tanks, 
boiler drums, condensers, columns, digesters, heat 
exchangers, dryers, filters, mixing and blending 
tanks, fractionating towers, stacks, storage tanks 
of all sizes for water, oil, molasses, alcohol, gasoline 
and other products; stills, scrubbers, large diame- 
ter welded or riveted pipe, refinery equipment 
including all types of pressure vessels, and general 
plate fabrication—General American’s Plate & 
Welding Division, at Sharon, Pa., offers you many 
advantages. It is equipped to manufacture 
virtually anything made of carbon, stainless and 
alloy steels, Everdur, aluminum and other special 
alloys—either welded or riveted. It offers complete 
X-ray facilities, heat-treating and stress-relieving 


furnaces—is in position to build and test all classes 
of welded vessels to API-ASME, ASME and other 
codes. It maintains a large field erection depart- 
ment for either foreign or domestic work. It has 
a long record of success in producing specialized 
and difficult equipment for many industries. 


WRITE FOR INFORMATION! 


General American has unusually large manufac- 
turing facilities—a staff of internationally-recog- 
nized engineers and scientists—research and devel- 
opment laboratories at both Sharon and Louisville. 
This combination of facilities is, we believe, 
unmatched elsewhere in America. We invite you 
to call on us for any sort of information you may 
need to judge our ability to help you. Address; 


GENERAL AMERICAN 


TRANSPORTATION \=?-um¢ CORPORATION 


PROCESS EQUIPMENT DIVISION 





PLATE & WELDING DIVISION 


General Sales Offices: 420 Lexington Avenue, New York 17, N. Y. @ Works: Sharon, Pa., and Louisville, Ky. 


Sales Offices: Louisville, Chicago, Sharon, Cleveland, Pittsburgh, St. Louis, Salt Lake City, 
San Francisco, Tampa, Washington, D. C. 


, 1945—A Gulf Publishing Company Publication 





Made of 
LAMINATED PHENOLIC 
PLASTICS 


As the plastic material of these rings is 
practically self-lubricating, temporary loss of 
lubricant will not affect the life of the piston 
rings or the liners. 

Grit and scale becomes embedded in the 
plastic and do not scrape liner as with metal 
rings. e 
SHOCK RESISTANCE . . . RESISTANCE TO 
ABRASION AND WEAR...HIGH STRENGTH 
WITH LOW WEIGHT make Phenolic Plastics 
ideal for: 
® Bushings © Bearings ® Electric Insulators 
® Wearing Rings in Centrifugal Pumps 
® And Many Other Products 

* 
ENGINEERS familiar with these excellent 
properties of Laminated Phenolic Plastics are 
daily finding more and more advantageous uses 
for them. os 
LARGEST STOCK of. Tubing and most com- 
prehensive stock of Laminated Phenolic 
Reds and Sheets in the Southwest. 
«+ 
Proved by leading companies to give lower 
service cost per hour 
& 
QUICK DELIVERY ... WRITE FOR 
FOLDER AND PRICES 


og, ii. 
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HOUSTON TEXAS 





the ghain growth reaction was estimated 
to be 11 kilogram calories. This calcu!- 
tion was based on the approximation 
that at equal rates of peroxide decom- 
position at several temperatures there 
are equal rates of chain initiation. It was 
concluded that, in the peroxide cata- 
lyzed polmerization of styrene, the 
molecular weight is determined largely 
in a reaction of lower activation energy 
than that of chain growth, and chain 
transfer reactions are of minor import- 
ance, This is in general agreement with 
the conclusions of other and previous 
investigators. The rates of decomposi- 
tion of benzoyl peroxide in 3.46 molar 
solutions of styrene in benzene were de- 


termined at 53.98, 64.02 and 74.02°C. 
Forum on the Future of Industrial 
Research. Chem. Eng. News 22 (1944) 
pp. 1752-79. 
The article is a report on a forum 


organized by the Standard Oil Develop. 
ment Company on the occasion of jt; 
25th anniversary. Two questions were 
primarily under consideration: (1) What 
should be the guiding principles and ob. 
jectives for the commercial programs of 
industrial research and developmen 
organizations? (2) How can small busi. 
ness serve itself and be served by in. 
dustrial research and development? Sey. 
eral papers were presented and covered 
such’ subjects as “The Physicist’s Point 
of View,” “The Chemist’s Point of 
View,” “The Views of Industrial Man. 
agement,” “Research by the Business It. 
self,” “Research by Trade Associations 
and Cooperative Groups,”. “The Growth 
Factor in Small Business,” “How the 
Research Foundation May Serve Small 
Business,” “Research by Government 
and Its Value to Small Business,” and 
“Research in Relation to National Se- 
curity.” 





Manufacture: Processes and Plant 





The Design of Class 1 Pressure Ves- 
sels. E. J. Heevey. /ndustrial Chemist, 21 
(1945) pp. 16-22. 


The. development of code require- 
ments for Class 1 pressure vessels is 
briefly sketched and a comparison of 
the requirements of several codes for 
particular cases is given. Differences 
between the codes as to permissible 
working stresses at Class 1 welded 
joints is occasioned by differences in the 
major factors involved such as the 
diameter used, the lower limit of tensile 
strength of the plate material, the so- 
called “efficiency factor” for the welded 
joint, and “correction factor.” The in- 
fluence of tensile strength, efficiency 
factor, and the fixed correction factor 
are discussed. The physical properties 
determined by mechanical tests ordinar- 
ily applied in assessing the quality of 
welded seams do not provide an indica- 
tion of the behavior of the welded jcints 
under the influence of the varying 
stresses imposed under operating coridi- 
tions. Recourse must therefore be made 
to tests carried out under fluctuating, as 
distinct from steady, test conditions to 
assess the strength of the welded joints. 
The effect of discontinuities is consid- 
ered. Divergence from truly circular 
form is briefly discussed. A formula for 
the relationship between maximum 
working pressure, diameter, and wall 
thickness is given, which the author 
considers would give the much needed 
simplification in the design of Class 1 
welded pressure vessels. Attachment of 
the heads and of flanges and branches 
is briefly considered. 


New Basis Developed for Comparing 
Heat Transfer Fluids. P. W. Parsons 
AND B. J. GAFFNEY. Chem. & Met. Engr. 52 
No. 1 (1945) pp. 100-104. 


The authors have developed a method 
for comparing various fluids as_ heat 
transfer media when the fluids are 
heated or cooled inside tubes, wherein 
the power to circulate the fluid is re- 
lated to the film coefficient that results. 
It has long been known that increasing 
the energy used for circulation increases 
the heat transferred. The method out- 
lined makes it possible to rank various 
media according to merit as heat trans- 
fer agents. The development of the re- 
lationship used as criteria is outlined in 


detail and the use of the relationship 
explained. Typical heating or cooling 
fluids are listed in accordance with their 
value as heat transfer media. In general 
its is possible to operate so that the fluid 
flows in the streamline region, for not 
only is there a considerable increase in 
film coefficient on passing from stream- 
line to turbulent flow, but, also, equal 
percentage increments in energy are 
more effective in increasing the film co- 
efficient in the turbulent region. A 
bibliography of 37 references is included. 


The Use of Azeotrope-Forming Sub- 
stances in the Separation of Light Hy- 
drocarbon Fractions from the Corbon- 
ization of Coal into Aromatic, Saturated, 
and Unsaturated Constituents. II. Sepa- 
ration of Saturated Hydrocarbons and 
Styrene from Xylole Fractions. E. A. 
Coutson, E. C. Hott, ANp A. SLEVEN. 
Jour. Soc. Chem. Ind., 63 (1944) pp. 
333-36. 

Rich fractions containing about 50% 
styrene can be separated from crude 
coal-tar naphthas by efficient fraction- 
ation at reduced pressure. Pure mono- 
meric styrene and xylene can be sepa- 
rated fairly completely from these frac- 
tions by azeotropic fractional distilla- 
tion at normal or reduced pressures us- 
ing ethylene glycol monomethy! ether 
as the third component in a column 
equivalent to 36 theoretical plates. The 
amount of styrene separated from typl- 
cal crude naphthas was 1.5-1.8%_ and 
from a typical solvent naphtha 7.3%. 
Saturated hydrocarbons present in the 
xylole fractions and of boiling points 
close to those of the xylenes can be 
separated with much greater ease by 
azeotropic fractionation using the same 
azeotrope-former. 


The Use of Azeotropes in the Separa- 
tion of the Aromatic, Saturated, and Un- 
saturated Constituents of Hydrocarbon 
Fractions from the Carbonization of 
Coal. Part I. Separation of Benzene and 
Toluene from Vertical-Retort Toluols. 
E. A. Coutson anp E. C. Hort. Jour. 906 
Chem. Ind., 63.(1944) pp. 329-33. 

It is well known that many pure hy- 
drocarbons of the paraffin type form 
azeotropes of minimum boiling poi 
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Whitlock radiator coils on Columbia Rac- 
ing Car driven by Eddie Ball (Cannonball) 
at Charter Ock Park, 1906. Photo courtesy 





Honiss Collection, Martford,Conn. 


THE WHITLOCK MANUFACTURING CO. 
75 South St., Elmwood, Hartford 1, Conn. 


NEW YORK CHICAGO BOSTON PHILADELPHIA DETROIT RICHMOND 
Authorized representatives in other principal cities — In Canada: Darling Brothers, Lid., Montreal 
Established 1891 — Ahead of the times for half a century 


March, 1945—A Gulf Publishing Company Publication 
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with certain alcohols and other polar 
compounds. Benzene and toluene of 
purity 97-100% and in yields amounting 
to between 80 and 90% of that pres- 
ent can be separated from crude ben- 
zole fractions that contain unsaturated, 
naphthene, and paraffin hydrocarbons 
in addition to the aromatics by com- 
binations of straight fractionation and 
the fractionation of suitable azeotropic 
mixtures. Of the azeotrope-formers 
used, ethyl alcohol and acetonitrile gave 
the most favorable results, but methyl 
and siopropy! alcohols, acetone and 
methyl ethyl ketone and acetic acid were 
also studied. Batch fractioriation equip- 
ment of efficiency not better than 36 
theoretical plates was used and inter- 
mediate fractions were not reworked. 
Acetonitrile is particularly useful in the 
separation of pure benzene from this 
type of crude ‘spirit. The minimum 
amount of azetrope-former required de- 
pends partly on the composition of the 
azetrope and partly on the composition 
of the crude. 


The Moore-Charlton Proportiometer 
Pump. Editorial, The Industrial Chemist, 
20 (1944) pp. 673-75. 


The pump described was originally 
designed for use in the oil-refining in- 
dustry. for the injection of chemicals 
into the transfer lines in continuous 
distillation plants, and for the dosing 
of continuous treatment units. The 
pump is a positive displacement pump 
in which the quantity of liquid delivered 
can be varied from zero to full capacity, 
while the mechanism is operated at 
constant speed. Setting of the rate of 
delivery can be made while the pump 
is in motion. The pump is a precision 
instrument made for the most exacting 


conditions. The pump is fitted with a 
pointer that indicates the delivery rate 
on a dial on’the gear unit. Three sizes 
are available, using 1, 5, and 10 h.p. mo- 
tors. The largest pump has a maximum 
output of 178 gallons per minute at 475 
ounds pressure. The pumping capacity 
is varied by alternating the phase rela- 
tion of the two plungers. When the 
pistons are in phase the capacity is a 
maximum. When they are 180° out of 
phase the pumping capacity is zero. The 
rotary motion of the drive is changed 
into reciprocating motion of the pistons 
by means of a yoke and slipper so that 
the piston movement is true simple 
harmonic motion. 


China Produces Fuels from Vegetable 
Oils. Fa-Wvu CuHenc. Chem. & Met. Engr. 
52 No. 1 (1945) p. 99. 


‘In 1937 China turned to tung and 
other vegetable oils as a source of 
fuels, and since that time has erected 
several plants for cracking them into 
gasoline and other liquid fuels. Atmo- 
spheric and high pressure processes are 
used, either direct or catalytic, and 
either liquid or vapor phase. Only the 
fatty acids undergo decomposition, gly- 
cerin playing little part. Pressures of 50 
to 150 pounds per square inch are used 
in the pressure processes, the tempera- 
tures range from 400 to 500°C. From 
100 pounds of tung oil about 75 pounds 
of crude oil is obtained, of which ap- 
proximately half is a light spirit. This 
is refined in. accordance with practices 
usual for gasoline. The other half of 
the oil may be refined into kerosene or 
Diesel and lubricating oils, or recracked 
to obtain additional gasoline. The prop- 
erties of typical products are described 
in tabular form. 





Products: Properties and Utilization 





Measuring the “Existent Corrosivity” 
of Used Engine Oils. R. G. Larsen, F. A. 
ARMFIELD AND L. D. Grenort. Jnd. & Eng. 
Chem., Anal. Ed. 17 (1945) pp. 19-24. 


Because of efficient and compact de- 
sign, engines are constructed today that 
give more power per unit weight than 
previously. Bearings are smaller and are 
required to carry heavy loads and oper- 
ate at higher temperatures. Metals used 
in bearings are more susceptible to 
chemical attack. This has led to bear- 
ing failures, but lubricants now pro- 
duced give improved performance in 
many ways and give the engine de- 
signer greater latitude. Improvement in 
oil performance has generally been ac- 
complished through the use of additives. 
The purpose of the present work was to 
develop a simple test that would give a 
reliable indication of the corrosivity of 
used oil and which could be used as a 
guide by the engineer in determining 
the cause of bearing failures, and by 
the operator to decide when an oil 
change is necessary, A test for existent 
corrosity makes use of test strips coated 
with lead or other metal in graduated 
thicknesses and measures a property of 
used oils not heretofore satisfactorily 
measured by routine engine oil tests. 
The preparation of the corrosion test 
strips is described. The data secured in 
the work are presented in considerable 
detail in tabular and graphical form. 
The application of the method to prac- 


x 
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tice is briefly considered. A bibliography 
of 13 references is included. 


Corrosion of Metals by Organic 
Acids in Hydrocarbon Solvents. C. F. 
Prutton, D. R. Frey, D. TURNBULL AND 
G. Drouny. Ind. & Eng. Chem. 37 (1945) 
pp. 90-100. 


The purpose of the investigation re- 
ported in the paper was to evaluate the 
most important factors involved in bear- 
ing corrosion and to discuss the mechan- 
ism of the corrosion reaction. The pres- 
ence of oxygen or peroxides is a neces- 
sary condition for the corrosion of lead 
and cadmium by fatty: acid solutions in 
hydrocarbon solvents. Although corro- 
sion in these media will not take place 
to any large extent in the absence of 
acids, the rate of corrosion is mainly 
controlled by the rate of diffusion of 
oxidizing agent into the metal surface 
and by the chemical rate of oxidation 
of the metal rather than by acid strength 
or concentration. When an _ insoluble 
soap film is formed on the metal sur- 
face, the rate of corrosion is controlled 
by the rate of diffusion of the oxidizing 
agent through the film. Accumulation 
of lead soaps in solution markedly de- 
creases the rate of corrosion of lead. 
When dissolved oxygen is used as the 
oxidizing agent in the corrosion of lead, 
the limiting rate of corrosion varies di- 
rectly with oxygen pressure and may 
be represented as a function of tempera- 
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rosion of lead becomes rapid around 
40°C. and corrosion of cadmium around 
80°C. Corrosion of lead proceeds a 
about the same rate in benzene as in 
xylene solutions, but much more slowly 
in white oil solutions because of the re. 
latively high viscosity of white oi!. Cor- 
rosion of Seach metals by lubricating 
oils containing fatty acids may be caused 
by dissolved oxygen and by organic 
peroxides. At temperatures above 
100° C., corrosion of lead in white oil due 
to. dissolved oxygen becomes much 
smaller than at 100°C. or lower. At 
higher temperatures corrosion of bear- 
ing metals by acidic oils is probably 
caused principally by organic peroxides, 
as has been suggested by Denison. Data 
secured in the course of the work are 
presented in considerable detail in tabu 
lar and graphical form. 


Miniature and Micro Suspended Level 
Viscometers. M. M. LapitzkKy Anp § 
TuHompson. Jour. Inst. Petr. 30 (1944) pp. 
349-50, 

A viscometer is described for use in 
the determination of viscosity when only 
a small quantity of oil is available. The 
case in point is the determination of the 
K.V.I. of the mineral-oil portion sepa- 
rated from compounded oils or greases. 
The usual suspended level viscometer 
requires about 20 cc. of oil for a deter- 
mination, whereas the quantity normally 
available for compounded oils or greases 
rarely exceeds 5 cc., and is usually of 
the order of 2 cc. The design described 
is based on the Fitzsimons modification 
of the Ubbelohde suspended level visco- 
meter. Miniature and micro viscometers 


| have been constructed, the former re 


quiring 5 cc. and the latter as little as 
2 ce. of oil, although retaining the ac 
curacy prescribed by standard methods. 
The typical instruments are pictured 
and dimensions given. A table showing 
typical results obtained on normal and 
micro types of viscometers is appended. 


Ternary Mixtures of Three Isomeric 
Heptanes. V. A. Miter. Ind. & Eng. 
Chem., Anal. Ed. 17 (1945) pp. 5-12. 


The author describes a method based 
on a refinement of the solution tempera- 
ture of the hydrocarbon mixture diethyl 
phthalate and nitrobenzene by which the 
composition of a mixture containing 2, 
4- and 2,, 2-dimethylpentane with 2, 2, 
3-trimethylbutane can be determined 
quantitatively, the first two components 
within 3% and the last component 
within 0.3%. This particular mixture of 
heptanes is the one that boils at about 
80°C. To analyze the ternary mixture 
quantitatively it is only necessary to de- 
termine the solution temperature of the 
unknown sample in diethyl phathalate 
and nitrobenzene with an accuracy 0 
+0.01°C. The temperatures so deter- 
mined are considered in relation to a s¢- 
ries of calibration curves prepared using 
mixtures of known composition. The 
entire analysis requires approximately 
one hour. The history of the application 
of critical solution temperature measure 
ments to hydrocarbon analysis is briefly 
reviewed. A search was made for suit 
able solvents for the determination 0 
critical solution temperatures. Ninety- 
seven compounds were investigated, and 
of these twelve were selected for furthes 
study. The apparatus used in the work 
is described in some detail, as well a 
the procedure used in the experimenta 
work. ‘The data obtained in the course 
of the work are presented in detail ™ 


ture by the Arrhenius equation. Cop. 
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Did you buy any 
cold line insulation in 1929? 


After 15 Years of service, Armstrong’s Cork Covering on 
cold lines in the Security Warehouse and Cold Storage Plant, 
Santa Clara, Cal., is still solid, dry, efficient. Long, depend- 
able service is typical of Armstrong’s Cork Covering, even 
under the severe conditions encountered in refineries. That’s 
because of molded cork’s inherent durability. 

@lean granules of pure cork are compressed and baked to 
make Armstrong’s Cork Covering. This insulation has low 
thermal conductivity and high natural resistance to moisture. 
It is fire resistant, light in weight, structurally strong. 

Armstrong’s Cork Covering comes in 3 thicknesses: Special 
Thick Brine, Brine, and Ice Water—to hold temperatures 
from 25° F. below zero to 35° F. Each of the three thicknesses 
is made to fit standard pipe sizes and copper tubing from 14’ 
up, with fitting covers to match. For full information, write 
today to Armstrong Cork Company, Building Materials 
Division, 7503 Concord Street, Lancaster, Pennsylvania. 


Armstrong’s Cork Lagging installed on 
shell cooler at Security Warehouse, 
Santa Clara, Cal., in 1929 at the same 
time as the cork covering shown above. 
The photographs were taken June 1944, 


Complete Contract Service 
For All Temperatures 


To 2600 
Fahrenheit 




























































































AGAINST 


COKE 


WITH 


AIRETOOL TUBE CLEANERS 


Overpower the enemy of refinery efficiency —coke and 
other deposits in tubes—with powerful, efficient, easier- 
to-use Airetool Tube Cleaners. This is the tube cleaner 
with the 28% more powerful motor that can be loaded 
down to 50 R.P.M. without stalling, with the wide variety 
of new form cutters that last longer, remove the severest 
deposits without tracking. No wonder it’s easier and 
quicker to clean tubes with Airetool. Airetool Cleaners 
are made for tubes 12” to 24” |.D.; Straight or curved. 


AIRETOOL TUBE EXPANDERS 


Developed to meet the demands of modern oil refinery 
technology for properly rolled joints. Careful construc- 
tion by expert workmen of finest heat treated alloy steels 
assures longer life. Made in a wide variety of sizes with 
universal or right angle drives. 


HELPFUL BULLETINS 


that tell all about Airetool Tube Cleaners, Expanders and 
other refinery specialties, their use, selection and care are 
“yours for the asking.” Contains valuable helpful information. 


MANUFACTURING 
COMPANY 


AIRETOO 





Dept. R, Airetool & Yost-Superior Factory Bidgs. 
° SPRINGFIELD, OHIO 


coll 






















tables and also in graphical form. A 
bibliography of 34 references is ap. 
pended. 


Swelling of Synthetic Rubbers in Min. 
eral Oils. P. O. Powers Anp B. R. Bu- 
MEYER. Ind. & Eng. Chem. 37 (1945) pp. 
64-67. 

The swelling of compositions from 
typical oil-resistant rubbers was meas- 
ured in hydrocarbons having a wide 
range of solvent power. Compositions 
loaded with the same volume of SRF 
carbon black and no extractable soft. 
eners were studied at 25°, 70°, and 100°- 
C. The aniline point of the hydrocarbon 
measures the tendency to swell, and up 
to 100% swelling the logarithm of the 
volume increase varies inversely with the 
aniline point of the oil. Swelling was 
found to be greatest with the composi- 
tion from Neoprene GN and was pro- 
gressively lower with those from Stan- 
co Perbunan, Hycar OR-15, and Thio- 
kol FA. The swelling was found to in- 
crcase as temperature was raised, but 
the rate of increase was different with 
the various synthetic rubbers. Changes 
in composition during test may be re- 
sponsible for these differences. Consid- 
eration of these results and published 
data indicates that the slope of the log 
swelling-aniline point plots of composi- 
tions from a particular synthetic rubber 
does not change with temperature, !oad- 
ing, or degree of cure. There is appar- 
ently a small difference in the slope as 
the type of synthetic rubber is changed. 
Tensile strength, elongation, and duro- 
meter readings of the swollen composi- 
tions show a decrease with increased 
swelling, a slight decrease at 10%, and 
a very pronounced drop at 100% swell- 
ing. Thiokol compositions have little 
strength when immersed at 100°C. Data 
are presented in tabular and graphical 
form, and a bibliography of 11 refer- 
ences is appended. 


Small Continuous Liquid-Liquid Ex- 
tractors. M. WAYMAN AND G. F. WRIGHT 
Ind. & Eng. Chem., Anal. Ed. 17 (1945) 
pp. 55-56. 

The authors describe two designs for 
extractors for solvents lighter than wa- 
ter and one design for solvents heavier 
than water. These have been found use- 
ful for handling small quantities of solu- 
tions to be extracted by immiscible 
solvents, their use being attended by a 
saving in time as against successive 
batch extraction and also avoidance ol 
losses. 


Determining Oxygen in Hydrocarbon 
Gases. K. Unric, F. M. .Roperts anv H. 
Levin. Ind. & Eng. Chem., Anal. Ed. 17 
(1945) pp. 31-34. 

A study of refinery operations to dis- 
cover factors affecting catalyst life im 
dicated the importance of methods for 
determining small quantities of oxygen 
in hydrocarbon gases. A method is de- 
scribed for determining oxygen in con- 
centrations of 0.001 to 5.0%. The oxy- 
gen is made to react with copper wetted 
with ammonia-ammonium chloride solt- 
tion, the resulting mixed oxides are dis- 
solved in the same solution and reduced 
to cuprous form. Copper is determined 
iodometrically as a measure of oxygen 
in the sample. The method gives accu- 
ate results when applied to saturate 
and unsaturated hydrocarbon gases. 
Sulfur dioxide, hydrogen sulfide, and 
mercaptans must be removed and means 
for doing so are described. The metho 
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Parental pride 


Processes are the offspring of our research. 


Research is our business. We are part of 


these processes—they are part of us. We 
know what they should produce. Our aim 
is to see that they do produce. 


CATALYTIC CRACKING 
CATALYTIC REFORMING 
HYDROGENATION 
ALKYLATION 
ISOMERIZATION 


Universal Oil Products Co. 
Chicago 4, Ill., U.S.A. 


THERMAL CRACKING RETREATING 
THERMAL REFORMING POLYTREATING 
HYDROFORMING U. O. P. CATALYSTS 
DEHYDROGENATION UNISOL TREATING 
POLYMERIZATION U. O. P. INHIBITORS 





Petroleum Process Pioneers 
For All Refiners 


The Refiners Institute of Petroleum Technology 


| 
| 
| 
| 



































































No. $01. 125-pound 
American Standard R-S 
Butterfly Valve. De- 
clutching unit (patent 
applied for) permits 
operation of the valve 
with either the hand 
wheel or the positioner 
cylinder. 





15 to 900 psi 
for air, gas, steam, 
liquids and semi-solids 











The R-S Butterfly Valve is controlled automati- 
cally by the line pressure and is actuated by the oil 
or hydraulic positioner cylinder attached to the 
valve. If the line pressure decreases, the valve 
vane slowly closes until the predetermined line 
pressure has been reached, at which time the 
valve vane automatically reopens. 

The dotted lines indicate the piping necessary 
to maintain a constant upstream pressure. 

The use of an R-S Butterfly Valve as a main 
control valve provides unexcelled flow charac- 
teristics, simplifies performance, prevents water 
hammer and reduces maintenance. Operates for 
pressures between absolute and 900 pounds 
gauge. State your requirements and ask for 
Catalog No. 14-B. 








No. 529. 30-inch R-S Butterfly 
Valve with extension shaft for 
high pressure drops and heavy 
duty service. Only four to six 
revolutions of the handwheel 
are necessary for wedge-type 
closure. 


VALVE DIVISION 


R-S PRODUCTS CORPORATION 


120 Berkley Street + Philadelphia 44, Pa. 


BUTTERFLY VALVES 














in general is based on well-known re. 
actions but modifications have been 
made in technique and equipment. The 
apparatus used is described in some de. 
tail and is shown in diagrams. Typicaj 
results are presented in tabular form. A 
bibliography of 15 references is jp. 
cluded. 


Automatic Laboratory Fractionating 
Column. V. C. Smitu, A. L. GLAsesroox 
C. R. BeGeEMAN, AND W. G. LoveEL-. /nd. & 
Eng., Chem., Anal. Ed. 17 (1945) pp. 
47-52. 


An automatic laboratofy fractionating 
column, one of a number used for some 
years by the Research Laboratories 
Division of General Motors Corporation 
for the analytical distillation of close. 
boiling hydrocarbons, is described in 
detail. It is made almost entirely of cor- 
rosion-resistant metal, including a 10- 
foot vacuum jacket. The automatic fea- 
tures include control of heat input to 
the still pot, collection of the distillate 
in separate containers, and recording 
the volume of distillate and the distilla- 
tion temperature. Adequate safety fea- 
tures are provided. Using a modified re- 
movable Dufton packing, the column 
has 50-ml. holdup, 1200-ml. per hour 
throughput, and as high as 120 theoreti- 
cal plates. Detailed drawings of the col- 
umn and auxiliaries, and of the electrical 
circuits for automatic control are pre- 
sented in the article. Typical distillation 
curves are given showing the separation 
of a solution containing all five hexane 
isomers, and also several single 
branched hexenes. The data as presented 
indicate the separation of pure com- 
pounds from these solutions. Little at- 
tention is required, for instance, one 
man operated six columns as part of 
his work. 





Chemicals Wanted 


The National Registry of Rare 
Chemicals, Armour Research 
Foundation, 33rd, Federal and | 
Dearborn Streéts, Chicago 16, | 
Illinois, has received urgent re- 
quests for the chemicals listed 
below. If anyone has one or more, 
even if only in one gram quanti- 
| ties, please inform the Registry. 
1-Methyl-2-isopropyl benzene 
| 1-Methyl-3-isopropyl benzene 
1,2-Diethyl benzene 
| 1,3-Diethyl benzene 
| 1,4-Diethyl benzene 
Di para tert butylbenzene 
Di para tert amylbenzene 
1-n-Dodecyl benzene 
1-Amino-9-octadecene 
2- or 4-Benzyl benzoic acid 
| 1,4-Dichloro-2-methyl butane 
| Dihydro alpha dicyclopentadiene- | 

3-one 
Distearyl ketone 
Glycidol 
Hexanone-3 
Margyryl! methyl ketone 
Margaric acid 
Myricin 

| 


Octamethylene glycol 

Gamma butylene chlorohydrin 

Tetrahydro thiophene | 

Thiophthene 

Tetrahydro alpha dicyclopenta- | 
diene 

Thioxane | 
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for Quick Erection... 
buy BRADEN BUILDINGS 


They Just Go Together Better 


It is not always a question of manpower or weather conditions 
that slows the erection of sectional steel buildings in the field. 
Quite often, fabrication not up to standard is responsible— 
the building does not go together properly and must be 
“doctored” in the field. 


Buy Braden Sectional Steel Buildings—they are properly engi- 
neered and carefully fabricated. 





SALVAGE IS PRACTICALLY 100 PER CENT! 





Our Engineers will be glad to assist in 
designing the new plant. 


WRITE FOR CATALOG 


BRADEN Steel BUILDINGS] 


BRADEN STEEL CORPORATION 


1007 East Admiral Blvd. Tulsa 3, Oklahoma 


Subsidiary of MOORLANE COMPANY 
Branch Offices: Houston and Dallas, Texas and Cleveland, Miss. 


Representatives: Kansas City, Mo., Amarillo, Tex., Wichita, Kon., 
Odessa, Texas., Oklahoma City, Okla. 


Export Agent: Russell D. Heath, 50 Church St., New York, N. Y. 








Book Reviews 





The Modern Gas Turbine 
By R. Tom Sawyer. Prentice-Hall, I 
New York. Price $4.00. 


This book discusses the gas turbine 
as an effective super-charger drive fo 
diesel and other internal-combustion” 
use, as well as prime mover for station 
and transportation use. The book is wel] © 
illustrated with diagrams outlining thes 
various systems of supercharging and) 
utilization of the hot gases in turbine. 
units, and with line diagrams of the 
various types of prime movers in which” 
the hot gases are used. ‘ 

The book is written for the non- tech. 
nical reader, and is free of the involved™ 
mathematical computations which usual” 
ly accompany a discussion of the heat- 
cycle and its employment for power 
generation. The discussion is brought 
up to date, some of the citations bein 
from 1944 issues of magazines, aa 
probably represents the latest word: on 
the development of what many engi- 
neers regard as the coming prime mover, 


National Fire codes for — 
Liquids, Gases, Chemicals and Explosives 


592 pages. National Fire Protection 
Association, 60 Batterymarch Street, 
Boston, Massachusetts. Price $3.00. 


This book assembles standards deal- 
ing with fire and explosion hazards,” 
Superceding the National Fire Codes” 
for Flammable Liquids, Gases, Chenti- 
cals and Explosives for 1943, the new) 
volume contains information on new: 
chemicals and solvents used in war in- 
dustries, including information on their 
fire hazard properties and the best 
method of fire extinguishment. In addi- 
tion, there are six new or revised codes, ~ 

This new volume is divided into nine 
parts as follows: Flammable Liquid” 
Storage and Handling; Oil and Gaso- 
line Burning Equipment; Liquefied Pe- 
troleum Gases; Utilization of Flam- 
mable Liquids; Gases; Refrigeration 
and Fumigation; Explosives and Nitro- 
cellulose Materials; Tables of Properties 
—Hazardous Chemicals, Flammable 
Liquids; Flash Point Tests. 


Aviation Gasoline 
Standard Oil Company of New Jersey, 
Room 1610, 26 Broadway, New York 4, 
New York. Free. 


In the opinion of many military men, 
the excellent quality and superior power 
of the aviation gasoline which has been 
supplied to our Army and Navy air 
arms has been one of the most impor- 
tant factors in the highly favorable box 
score which American flyers have been 
able to make against both the Nazis and 
the Japanese. Aviation gasoline requires 
special care in handling. It can be 4 
hazard from the point of view of fire 
and explosion, and it can lose some 0 
its own good qualities by careless han- 
dling. 

Realizing the importance to military 
aviation, as well as to civil flying now 
and in the days to come, of safe an 
efficient handling of this super fuel, the 
marketers of Esso Aviation Products, 
who have invested millions of dollars 
in research, development and equipment 
to produce ‘such a gasoline, have issued a 
booklet on its handling and storage. It 
points out that aviation gasoline does 
not serve its purpose _ it enters the | 
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Sure footing means fast loading... and fast loading means time 
saved... Sure footing with “A.W.” Rolled Steel Floor Plate—for 
workers in industrial. plants, refineries, railrome on a 1 


i esles “AW. aoe nade 
Plates, Sheets Biles, Bens, ° labs Caton Copper. or Allo ails 


MAIN: OFFICE AND MILL 
\. Philadelphia, New York, n, Atlanta, Buffalo, chaps 
St. ra New Orleans, Pitt urgh, Roanoke, Sanford, N.C, S 















FORMULA for a 
Perfect SWIVEL JOINT 


LT 
BB, + EP = VV 


BB =Double rows of Ball Bearings 
EP =Effective Packing Element 
P/V=Pressure or Vacuum 

LT =Low Torque under all conditions. 


CHIKSAN Ball-Bearing Swivel Joints are built to 
this formula ... therefore, they automatically 
provide for swiveling or rotation with minimum 
torque under pressure or vacuum...at high and 
low temperatures. There is nothing to tighten or 
adjust. The same Joint can be used for both 
pressure or vacuum service because the Packing 
Element is self-adjusting. 


With over 500 different Types, Styles and Sizes for every 

purpose, there is a CHIKSAN Ball-Bearing Swivel Joint 

to fit your needs. Write for latest Chiksan Catalog and 
Engineering data. 


CHIKSAN REPRESENTATIVES IN PRINCIPAL CITIES 
DISTRIBUTED NATIONALLY BY CRANE CO. 





BREA, CALIFORNIA 





| group of the Special Libraries Associa- 














tanks of an airplane. In the meantime jt 
has to be handled and _ transported 
through many steps from refinery to 
flying field. The men who are engaged 
in this work, it declares, are charged 
with a serious responsibility. 

The booklet, which is called” Aviation 
Gasoline, describes, in plain and almost 
entirely non-technical language, both 
the nature of the aviation grades of 
gasoline, which range from 62 to more 
than a 100 octane rating. and the meth- 4 
ods by which they can be safely moved 
and stored. All of the grades currently 
available, it notes, except Grade 62, con- 
tain tetraethyl lead. 

Methods of safely unloading and load- 
ing tank cars, tank wagons, marine 
tankers, drums and cans, are fully de- 
scribed. The handling of aviation gaso- 
line and its storage at airports, which, e 
it is believed, will become an increas- 
ingly important problem with the ex- Jjueeee 
pansion of commercial and private fly- 
ing. after the war, is also outlined. 

he booklet may be obtained from any 
of the Marketers of Esso Aviation 
Products in twenty-five states, including 
the Colonial Beacon Oil Company, 
Humble Oil & Refining Company, 
Standard Oil Company (Kentucky), 
Standard Oil Company of New Jersey, : 
Standard Oil Company of Pennsylvania, 
The Standard Oil Company (Ohio). 


Seized Chemical Patents he 
Abstracted and Indexed =. 


Publication of a 388-page Supplement 
and 2 360-page Master Index in the 
seized enemy chemical patent abstract- 
ing program has just been announced 
by Alien Property Custodian James E. 
Markham. This was undertaken by the 
Chicago section of the American Chem- 
ical Society and the Science-Technology 
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tion. 2 
The publication provides access to 
8000 seized chemical patents, the bulk® 
of which were issued to Germans. : 

The Master Index contains more than 
32,000 references and cross-references © 
as well as a numerical list of all ab- 
stracted chemical patents and patent ap- 
plications. The Supplement consists of © 
1700 classified abstracts of chemical 
patents vested since the earlier abstracts 
were prepared. : 

A somewhat similar program is being § 
followed with the 37,000 seized mechan- ~ 
ical, electrical and other non-chemical 
patents. Here the summary or abstract | 
for each patent consists of a reproduc- | 
tion of one claim, one figure of they 
drawing, the patent number, the title of 
the invention, and the inventor’s name 
and address. Classification is according ~ 
to Patent Office classes and sub-classes. 
The material is indexed to facilitate 7 
search for significant material. Abstracts 
of patents on chemical machinery and 
apparatus are included in this publica- 
tion. Two of the four volumes have been 
published and include Patent Office } 
classes 1 to 150: The remaining two vol- ¥ 
umes are expected to be available during 
the next two months. 

Complete sets of chemical and non- 7 
chemical abstracts may be purchased | 
for $25 each from the Office of Alien 9 
Property Custodian, Chicago 3, Illinois, 9 
That office will also supply prices of J 
separate sections or classes of these 20-7 
stracts. : 

Over 8300 patents and patent applica- 4 
tions have been licensed by the cus-| 
todian to more than 600 American com- 
panies and individuals. 
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neth. the growing importance of quality materials asa _of steel tubing delivered. For example, the “flare 

site production factor. For pressure tubing and such __ test” of annealing accuracy helps OSTUCO offer 

con- applications as engine oil lines, quality tubing workability to specifications desired. 

load. means greater manufacturing efficiency, operating Why not figure on taking advantage of 
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Jacketed Steel Valve 


Reed Roller Bit Company 

Reed Roller Bit Company, Box 2119, 
Houston 1, has developed a steel valve 
with a jac keting design which facilitates 
its operation at elevated temperatures. 
Temperature changes do not affect ac- 
tion of the valve discs, which are ac- 
curately guided by the disc holder, and 
yet are free to float with respect to 
the holder and the body seat. The valve 
does not require lubrication. 

Reed Jacketed Steel Valves are in- 
terchangeable with wedge gate standard 
steel valves, and are supplied with 
A. S. A. standard for O. S. and Y. wedge 
gate valves. 


Dual-Fuel Engine 
WORTHINGTON PUMP AND MACHINERY 

CORPORATION 

Worthington Pump and Machinery 
Corporation, Harrison, New Jersey, an- 
nounces that an engine capable of in- 
stantaneous conversion from oil to gas 
fuel without change in load or speed 
has gone into production at its Buffalo 
Works. Conversion from one fuel to 
the other or adjustment of a combina- 
tion of both is accomplished by one 
revolution of a single control wheel. 





Worthington Dual-Fuel Contol 


Tests and public demonstrations, it was 
said, prove the new product highly suc- 
the first installation is operating 
ina large municipal plant. 

The engine is able to burn either gas 
or oil or both together. Regardless of 
the fuel being used, the engine operates 
on the highly efficient diesel cycle, thus 
realizing fuel economies of the Diesel. It 
does not require a high-pressure fuel- 
gas supply, a pressure of two inches 
of water being used. 

When operating as a gas engine, pilot 
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NATURAL GASOLINE » 


Equipment . Supplies . Personnel 


Reed Jacketed Steel Valve 


oil ignition is used, eliminating elec- 
tric ignition. Pilot fuel can be used in 
amounts as low as 5 percent of the total 
full load Btu requirements of the engine. 

Fuel consumption as a gas engine is 
appreciably less than that of a similar 
engine operating on the conventional 
spark- ignition Otto cycle. 

This system is produced to cover the 
range of the company’s Diesel sizes, and 
units retain the distinctive features of 
Worthington design and construction. 


Pop Valve 
FARRIS ENGINEERING COMPANY 

Farris Engigeering Company, 345 
Commercial Avenue, Palisades Park, 
New Jersey, has announced development 
of a pop relief valve which has an ex- 
ceptionally high coefficient of lift for the 
disc. This high lift is secured through 
design of the valve disc, by which the 
velocity of the fluid is entrapped and its 
kinetic force converted into additional 
lift for higher relief discharge. 

Farris pop valve Type 1800, designed 
for pressures up to 300 pounds, is built 
with an adjustable single blow-down 
ring which permits regulations of the 
amount of pressure to be relieved on in- 
dividual operations. It also is available 
with a hand wheel for adjustments 
where changes of operating pressures 
are required, or with packed adjusting 


bolt under a protecting cap for gas 
service, 

Alkali and Acid-Resistant 
Cement 


THE U. S. STC YEWARE COMPANY 


The U. S. Stoneware Company, Ak- 
ron, Ohio, is distributing its Bulletin 
R-5, “Duracite Alkali- and Acid-Resist- 
ant Cement.” The product described is 
a furane-base resin cement, resistant to 
most inorganic acids, organic acids, al- 
kalies of any degree of concentration, 
oils, and solvents. 




















9 


Instruments 
PRECISION SCIENTIFIC COMPANY 
Precision Scientific Company, 175° 
North Springfield Avenue, Chicago 47 
has announced a new group of record- 
ing instruments, designated “Televac.’ 
The type “MR” instrument with 4 
range of 0-500 microns utilizes the new 
Televac No. 500 thermal gauge with 
specially treated elements, Features of 
latter include coated filaments to pre. 
vent “off calibration” periods due to 
water, oil vapor or other contaminating 
vapors, increased sensitivity. gained 
through use of two filaments in both 
standard and variable tubes of the vacu- 
um gauge, all gauges are interchange- 
able without recalibration, and the user 
is assured of duplicate readings i in terms 
of absolute pressure in microns. The 
gauge is supplied with a special Leeds 
and Northrup “Micromax” strip chart 
recorder calibrated directly in microns. 
The type “S” recorder for ultra vacu- 
um contains two ranges—O0-500 microns 
for pressures above 1 micron and utiliz- 
ing the No. 500 thermal gauge in this 
range and an industrial type ionization 
gauge for the range 0 to 04 micron. 
Accurate readings may be obtained 
down to 10° mm Hg. (.001 micron), 
The type “S” instrument also features a 
safety circuit which makes it impossible 
to turn on the ionization~ gauge until 
a vacuum of 1 micron has been reached. 


Gas-Oil Diesel Engine 
THE COOPER-BESSEMER CORPORATION 


The Cooper-Bessemer Corporation, 
Mount Vernon, Ohio, has announced 
production of an attachment which 
makes possible use of gas fuel in diesel 
engines without resort to high-pressure 
injection heretofore required for using 
this fuel. With this arrangement, the 


4 


diesel engine can operate on any of 
the common fuel gases, in combination 
or on oil alone. 


with oil, Conversion 


Control end of a Cooper-Bessemer Type 58 
diesel, showing gas-oil operating mechanism. 
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Fabricated 


FILTER UNITS 
by 


MULTI- 
METAL 


Complete resources permit 
Multi-Metal’s up-co-the- 
minute fabricating shop to fit 
to your exact needs any Wire 
or Filter Cloth Unit, regard- 
less of size, shape, design or 
metal, Multi-Metal skilfully 
constructs these units in con- 
junction with non-metallic ma- 
terials too, making the simplest 
or most difficult assemblies. 


To serve you better, Multi- 
Metal also fabricates assem- 
blies not involving the use of 
Wire Cloth. Write for our 
catalog and send us you: 
specifications. 















* 


Wire Cloth in Fabricated Units or 
by the roll or the cut piece 

















Wire Cloth 
Filter Cloth 
All Meshes 
All Metals 


Multi-Metal 


WIRE CLOTH COMPANY, INC. 
New York 59, N. Y. 


















1350 Garrison Ave., 





STAINLESS STEEL 
Heat Transfer Equipment 


Here we have illustrated a solid stainless 
steel (type 304) tube bundle from a steam 
heater for organic liquids. In the background 
ard two of six tube bundles for organic vapor 
condensers. The tubes are solid nickel; tube 
sheets, baffles and tie rods are stainless 
steel (type 304). 


In 1926 Downingtown built the first large 


(18-8 S) were built. 
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Our heat exchanger 
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=. for your 
. on your 





stainless fabrication in the United States, with Dr. 


T. H. Nelson, consulting metallurgist, collaborating as he still does. Since that time many another 
piece of Downingtown built stainless chemical equipment has been installed. 


On a recent job Downingtown built 48 heat exchangers, stainless Type 347 (18-8 Cb), bonnets 
heot treated and water quenched. On another, some 25 heat exchangers of stainless type 304 








can be built to meet your performance specifica- 








DOWNINGTOWN IRON WORKS 
DOWNINGTOWN PA 


EXCHANGERS 
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from liquid to gas fuel, or from gas to 
liquid, is as simple as the closing of 
one valve and the opening of. another, 
with the engine operating continuously 
at full load. The control for this selee. 
tion of fuel is attached to any of the 
company’s models of diesel engines. 

Ralph L. Boyer, chief engineer for the 
company, in discussing this development 
reviewed investigations back to 1927, 
and pointed out that an the assumption 
of pre-ignition no thought was given 
to the possibility of allowing the gas 
to go in with the intake air. The point 
that was not considered in this early 
work was that the efficiency of the diese] 
cycle makes the amount of gas required 
much less than with the Otto cycle 
and the gas-air ratio at full load is still 
a very lean mixture, not easily ignited, 
It was found possible to admit the gas 
with the engine air intake without dan- 
ger of premature ignition, and on very 
heavy overloads with natural gas, the 
mixture will not fire without a pilot oil 
flame. 

“Assuming a diesel oil engine in oper- 
ation and on load,” he said, “if gas is 
admitted in the intake air the governor 
obviously will immediately reduce the 
amount of oil to compensate for the per- 
centage being carried by the gas. It then 
merely becomes necessary to reduce 
the fuel oil injection to the desired 
minimum and then govern the percent- 
age of gas according to load.” 


Flax Packing 
GREENE, TWEED & COMPANY 

Greene, Tweed & Company, Bronx 
Boulevard at 238th Street, New York 
66, has announced development of 
“Palmetto Square Flax Packing” which 
is made by a new method by which it 
claims a superior product is produced. 
In manufacture, each strand of flax 
roving is put through a machine which 
forces high-grade tallow under heat and 
pressure into each strand of flax. After 
this individual lubrication the strands 
are plaited to make finished packing. 
This treatment is’ said to defer harden- 
ing of the packing in service. 































3¢ 





Boiler Control Panel 
BAILEY METER COMPANY 

Bailey Meter Company, 1050 Ivanhoe 
Roa., Cleveland 10, Ohio, is offering 
prefabricated boiler-control panels which 
include all necessary connecting piping 
and electrical wiring for operation of 
metering equipment and _ boiler-control 
systems. These panels are factory fab- 
ricated and tested, 

Small units such as valves, relays, 
switches, signal lights, and the more 






















Section of prefabricated Bailey boiler panel 
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American CHAIN LADDER Company Inc. AMERICAN [ISTRICT STEAM COMPAN) 
NORTH TONAWANDA NEW vORK 


New Y ork 22 N T Mm Pp A 
okers of U TO-DATE Steam Line Equipment 
j ipmen 


151 East 50th Street 











TIME AND MONEY ARE SAVED WHEN 


KELLOGG CASTABLES 


ARE ON HAND 


, 
Users of Kellogg Castables 
—KASTIC and KEL-CRETE 
reduce furnace shut downs 
by making their own 4 
cial shapes, jambs, door lin- 
ings, baffle walls, ducts, 
dampers, car tops, etc. by 
simply adding water to the 
scientifically prepared Kel- 
logg mixture. No waiting 
for delivery of special 
shapes from a distant point. 











| KEL-CRETE... 3 
KASTIC prepared in two KEL-CRETE is light in weight 





KASTIC... > 





grades—Industrial and Domes- —60-65 pounds per cubic foot 
tic; both with a maximum work- with a maximum working tem- 
ing temperature of 2600° F. perature of 2000° F 


Write today for bulletins giving information on these products 





Broodway, New York 7, N. Y. Plant: Jersey City, N. 


entatives kaa * DETROIT «+ PITTSBURGH © LOS ANGELES 





THEM, W. KELLOGG COMPANY 





LONERGAN Relief Valves Provide Pressure 
Protection all the way up the scale... 


Whatever you need in relief or safety valves, Lonergan is in a 







Position to serve you with a specific valve for a specific job. 


Whether it is a simple vacuum breaker—or a heavy-duty hydrau- 
tic relief valve—or a nozzle relief valve for oil, chemicals, vapors 
at high temperatures and pressures—you will find a competently 
engineered, quality-built Lonergan valve to serve your purpose. 


From Vacuum to Super-Pressures 
.-.and for 


Every Type of mi () © ba 


Pressure System = TE, tay dn TT 


A valve to fill your requirements may be illustrated here. The list, of course, is only partial. In the 
complete Lonergan Line, you have one of the most comprehensive selections of safety and relief 
valve designs. Let us cooperate with you by submitting dati For information, write— 


J. E. LONERGAN COMPANY, 216 N. 2nd Street, Philadelphia 6, Pa. 


LONer? aN Baipaeemmeriens 


SINCE 1872 — Makers of Pressure-Safety Appliances for the Power, Mechanical, and Process Industries 


bo @ 


aes shee aan 
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sturdy and light-weight instruments are 
mounted and ready for service. Heavy 
instruments or instruments having delj- 

cate mechanisms are shipped separately, 
but cutout spaces, drilling and all neces. 
sary connections are provided. ‘Connect- 
ing piping and electrical wiring are 
brought to convenient terminals and 
tagged for guidance in connecting. 


Steam Trap 
SARCO COMPANY 

Sarco Company, 475 Fifth Avenue, 
New York 17, has announced manv- 
facture of bellows from heavy-wall 
bronze tubing, which has made possible 
the introduction of a new line of ther- 
mostatic steam traps, for pressures up 
to 225 pounds per square inch, using 
single, large diameter bellows, for inlet 
sizes %-inch to 2 inches, inclusive, and 
with capacities double those of the 
company’s No. 9 series. The new traps 
are available in two pressure ranges: 
No. 9-100 for pressures 0 to 100 pounds, 
and No. 9-225 for pressures 0 to 225 
pounds. 








Sarco Steam Trap 


Tubing for the bellows which makes 
this new trap capable of withstanding 
the higher pressures, is drawn and heli- 
cally corrugated in the company’s own 
plant by methods of its own develop- 
ment. The heavy-wall bellows is screwed 
into the end enclosures and the joints 
are sealed by brazing, using the latest 
electronic-induction-heating equipment. 


Recoil-Oil Additive 
ROHM & HAAS COMPANY 

Development of a new organic com- 
pound which prevents dangerous thick- 
ening of aviation oils at sub-zero tem- 
peratures or excessive thinning in trop! 
cal heat has been announced by Rohm 
& Haas Company, 222 West Washing- 
ton Square, Philadelphia. In the strato- 
sphere, where temperatures sometimes 
drop to —100° F., hydraulic and recoil 
oils can thicken to a solid tar-like con- 
sistency, jamming controls and transmis- 
sion mechanisms. By combining this new 
material known as Acryloid HF with 
the selected oils a fluid ‘condition is 
maintained in hydraulic systems if 
stratospheric and similar temperature 
extremes. : 

With aircraft which climb from trop! 
cal temperatures to the stratosphere 1" 
a few minutes the material functions 45 
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—that only experienced master 
craftsmen and unceasing 
research can provide. 


KEROTEST MANUFACTURING COMPANY 
PITTSBURGH 22, PA. - 
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REPAIRS 





A cracked oil base, repaired 
durably by filling the crack with 
Smooth-On No. 1. . . leaking 
flanged connection, made vacuum- 
tight with Smooth-On No. 1 .. . 
burnt Diesel engine piston head; 
a cracked engine block; a burst 
valve body; a worn bearing . . . 
countless other emergencies 
around the plant are being met 
speedily and effectively with this 
widely used and fully known half- 
century-old Iron Repair Cement. 

Smooth-On No. 1 general pur- 
pose cement, as well as the other 
special Smooth-On grades, are de- 
pendable stand-bys with engineers, 
mechanics, maintenance men. 
Your supply house has Smooth-On 
No. 1 in 7-oz. and larger sizes. 
Order a container today and keep 
it handy for emergency and rou- 
tine repairs. If necessary order 
direct from our factory. 


40 Pages. 170 Diagrams. Pocket size. Conven- 
lently indexed. Clear, concise, practical, tested 
directions for countless metal repairs in plant, 
shop and home. Over 1,000,- 
000 copies in use. Send coupon 


The Repair Handbook 
















for your free copy. 


—_-Mail This Today ——— 


Smooth-On Mfg. Co., Dept 11, 
570 Communipaw Ave., 
Jersey City 4, N. J. 


Please send me my copy of the 
Smooth-On Repair Handbook. 


Dod uuh SMOOTH-ON 











Every Engineer Wants | 





the means of adjusting the oil to the 
rapid temperature changes. 
Haas Company is issuing royalty-free 
licenses to oil companies enabling them 
to produce new types of hydraulic oils, 
hydraulic fluids and lubricating oils. 

Aviation hydraulic oils are. used in 
mutch the same way as the hydraulic 
fluids in automobile-brake systems. 
Power transmission through hydraulic 
oils raises and lowers landing gear, 
operates power turrets, and controls 
rudders, elevators. ailerons, and even 
propeller pitch. The recoil oil is the 
shock-absorbing medium in firing large 
and intermediate sized guns. If the re- 
coil oil freezes, the plane might readily 
tear apart by the vibration of its own 
guns. Other important uses of the new 
“viscosity-index improver” are on ships 
in icy waters, on vehicles for arctic 
regions, and in other low-temperature 
operations. The new compound, a water- 
white acrylic polymer, has passed lab- 
oratory and field tests on stability under 
continued use and has proyen successful 
in wide-spread military applications. 

Acryloid HF marks another use for 
acrylics in aviation. Acrylics are the 
foundation of the Plexiglas transparent 
plastic used for homber noses, gun blis- 
ters and other plane enclosures. Other 
acrylic compounds are used to dress 
shearlings for aviators’ warm clothing 
and to treat parachute fabrics. 


American Engineering Company 
Buys Cochrane and Faraday 

American Engineering Company, 2440 
Aramigo Avenue, Philadelphia, through 
stock purchase has acquired Cochrane 
Corporation, Philadelphia, and Faraday 
Electric Corporation, Adrian, Michigan. 
Both companies will operate as sub- 
sidiaries. Percy §. Lyon will continue 
as president and director of Cochrane 
Corporation, and will become a director 
of American Engineering Company. E. 
I. Kleinman, J. M. Doroshaw, f. S. 
Ackerman, Allison L. Bayles and Thur- 
low E. McBride, officials of American 
Engineering Company, have been elected 
directors of Cochrane Corporation. 

American Engineering Company man- 
ufacturers ‘:power-plant items and marine 
equipment, and acquisition of Cochrane 
Corporation will augment and diversify 
its line of products in that field. Faraday 
Electric Corporation manufactures elec- 
tric signalling devices and specialized 
household appliances. American Engi- 
neering Company in its strengthened po- 
sition, it was said, will perticipate in 
more diversified engineering, research 
and manufacturing activities than here- 
tofore. 


R. L. Heath Now With 


Climax Molybdenum Company 

. L. Heath recently has joined 
Climax Molybdenum Company as a 
metallurgical en gi- 
neer, and for the 
present will have 
headquarters at St. 
Louis. Before com- 
ing to this connec- 
tion he was chief 
metallurgist of the 
Allison Division of 
General Motors Cor- 
poration, at Indiana- 
polis, Indiana. While 
there he served on 
several SAE com- 
mittees dealing with 
aircraft engine. ma- 
terials and packag- 





R. L. Heath 


Rohm & 

















Cleaning 
Absorption 
Towers 


and Stills! 









Equipment downtime is non- 
productive time. So when you 
have to remove sludge and car- 
bonized oil deposits from trays, 
bubble caps and screens, keep 
equipment downtime at a mini- 
mum by using specialized 
Oakite cleaning materials and 
performance-proved Oakite 
methods. 


Circulating hot solution of 
recommended Oakite material 
through equipment and then 
rinsing helps loosen and re- 
move most accumulations that 
impair operating efficiency of 
towers and stills. The job is 
done “in place” no dis- 
mantling required . . . units get 
back into service faster. 


FREE Personal Help! 


The personal help of our Technical 
Service Engineer is readily available 
to you at all times. His wide, prac- 
tical experience in handling this 
work can guide you to successful 
results . . . at surprisingly low cost. 
Let us send you the full details. No 
obligation, of course! 


OAKITE PRODUCTS, INC. 
508 Thames Street, New York 6, N.Y. 
Technical Service Representatives Located in All 
Principal Cities of the United States and Canada 
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Natural Gasoline ‘ i : . and Refining Equipment 


IULSA BOILER ame & MACHINERY CO. 


TULSA 1, OKLAHOMA 
EXPORT OFFICE: Room 1940, 30 Rockefeller Plaza, New York City 20, N. Y. 





‘ . | ACCURATE LIQUID LEVEL INFORMATION 
Process Equipment Design | 474 GLANCE, WHEN YOU WANT /T- 


“4 By HERMAN C. HESSE 
“a 


Professor and Head of Division of Engineering 
Drawing and Design, University of Virginia 


and J. HENRY RUSHTON 


Professor and Head of School of Chemical 
Engineering, University of Virginia 


At last all the design information needed by the 
chemical engineer has been organized for direct WITH 


. application in one comprehensive book. It starts 
from the basic principles that govern all engineering design— LI UIDOME j ER 7 
mechanics, strength of materials, and structural analysis—ond Mi Gye 


“ 


from those properties of the construction materials that enable ” 4 
you to specify the right material in the right ‘place. From these THEYRE ALWAYS DEPENDABLE 


fundamental facts, this book develops practical methods for the 100% automatic. 


design of the widest range of chemical engineering equipment— =]: - 
pressure vessels, piping, gearing, shafting and bearings, belt and No pumps, valves, or auxiliary units 


chain drives, attachments and closures—from the construction of needed to read them. 


high-pressure autoclaves and the modification of building trusses, Models available for either remote 
to the correct designation of the smallest fitting or machine di di : 
element. Hundreds of illustrations show all the details, and simple or direct rea Ings. 


formulas are provided for making all the calculations—with the Accuracy unaffected by specific 


required data arranged in convenient tables and graphs—and . : : 
fully-worked sample computations showing how to find every gravity of tank liquid. 


figure needed in chemical engineering design. Approved by Underwriters’ Labora- 
tories for gauging hazardous liquids. 


580 Pages — Cloth — 6x9 — Illustrated — $7.50 
Write for complete details. 


Send orders to 


The Gulf Publishing Company tHe LIQUIDOMETER cone 


AS 
P. O. ’ ‘ va AND 
0. BOX 2608 ac ch A tae: 39-14 SKILLMAN AVE., LONGISLAND CITY, N.Y 
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Goining PRODUCTION TIME 
Through REDUCED DOWNTIME 


By using a fast tube cleaner, with a truly 
powerful motor, stills and other large bore tubular 
equipment in refineries can often be gotten back on 
stream fast enough to save days in valuable refinery 
production. 



















The Wilson E.P. Series Air Motor has the extra power 
and high torque to drive it through the hard, heavy 
coke deposits found in straight refinery tubes. Its spe- 
cial six-blade, light-bladed construction insures positive 
starting, regardless of the position of the rotor. At the 
same time air consumption is cut to a minimum by 
automatic valving of operating air. 


Thomas C. Wilson, Inc., maintains a large engineering 
research staff available for consultation on difficult 
tube cleaning problems. Let them send you a copy of 
the 40-page bulletin describing the complete Wilson 
line — and the Wilson Tube Cleaner’s Check List. Both 
booklets free on request. 





ime men, 6.0m orn a ee, Bae 


21-11 44th AVENUE, LONG ISLAND CITY 1, NEW YORK 








ing. He also was active in the Americay 
Society for Metals, having been chair. 
man of the Indianapolis chapter, ang 
chairman of the constitution and py. 
laws committee in 1940-41. 


Wilson Branch Manager for 
General Controls Company 

Announcement has been made by 
General Controls Company of appoint. 
ment of Joseph W. 
Wilson as manage 
of the company’s 
branch office at 
Glendale, California. ~ 
After graduating | 
from Holland’s | 
Domestic Engineer- 7 
ing and Combustion 
Engineering School, 
Wilson served as 
heating engineer for 
Holland Furnace 
Company for 15 
years and as man- 
ager of several of the 
company’s branches. 
He also for a time was sales engineer 
and later production manager for Kinney 
Aluminum Company. In his new position 
he will serve users of automatic controls 
in Southern California, Arizona and 
Southern New Mexico. 


Gosnell Named Manager 
Lukens Chemical Division 

Everett C. Gosnell, who has been 
chemical engineer with Lukens Steel 
Company since 1937, 
has been appointed 
manager of the 
chemical division of 
that company and 
its subsidiaries, By- 
Products Steel Cor- 
poration and Luken- 
weld, Inc. 

Gosnell received 
his bachelor’s degree 
in chemistry from 
Rose Polytechnic 
Institute in 1925, 
and master degree 
in chemistry and E. C. Gosnell 
metallurgy from In- j 
diana University in 1927. Before joining 
Lukens Steel Company in 1937 he was 
chemist with Indiana Coke and Gas 
Company, chemical engineer with Kop- 
pers Company, and chemical engineer 
with the technical service division o 
The International Nickel Company. 





































































Homestead Valve Company 
Making Cleaning Compound ~ 

Homestead Valve Manufacturing 
Company has started operating a clear- 
ing-compound manufacturing plant 4 
Edgeworth, across the Ohio River from 
the company’s main plant at Coraopolis, 
Pennsylvania. The new plant will manv- 
facture compounds for steam-spray ma 
chines for cleaning machinery ane 
equipment, 

















Pittsburgh Steel Company 


Makes Sales Force Changes 

A. S. Vandervoort, Jr., has been made 
sales manager, Mid-Continent district 
for Pittsburgh Steel Company, with 
headquarters at Houston. He will direct 
sales on all products of the compan) 
in the west central states and Gulf Coast 
area. Wandervoort was district sales 
manager at Houston before entering 
Army in 1942. i 

S. E. Elder, formerly district sales 
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THREE HUNDRED and sixteen Anaconda Super 
Nickel Tubes, 34” O.D. by 18’ long are handling 
7250 barrels of crude per day in this hot naphtha 
vapor-to-crude oil exchanger at the Frontier Fuel 
Oil Corporation, Buffalo, N. Y. This exchanger 
is 20 ft., 314 inches overall with maximum flange 
diameter of 3012 inches. 

Original design called for hot gasoline vapor 
at 275° F., but has been altered to use hot naphtha 
vapor at 400° F. Crude capacity of original design 


was 3500 barrels per day; has been increased to 
7250 barrels per day. 

This extra performance potential in Anaconda 
Copper and Copper alloy materials has been of 
inestimable value in meeting wartime demands 
and suggests your investigation of Anaconda 
Copper Alloy Tubes when you have a heat ex- 
changer problem. For detailed information on 
alloys suitable for heat transfer or condenser 
equipment, write for Publication B-2. sis 





“i Anaconda Copper & Copper Alloys 


THE AMERICAN BRASS COMPANY-— General Offices: Waterbury 88, Connecticut 
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Subsidiary of Anaconda Copper Mining Company * In Canada: ANACONDA AMERICAN BRAss LTD., New Toronto, Ont. 
KEEP FAITH WITH YOUR FIGHTERS AND YOURSELF! ...BUY WAR BONDS FOR KEEPS 
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EASILY ADJUSTED 
STUFFING BOXES 
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manager at Tulsa, has been made as- 
sistant sales manager, Mid-Continent 
district, and will continue headquarters 
at Tulsa. 

Paul R. King, who was sales repre- 
sentative for the company at Houston 
when he entered the Army in 1942, has 
returned and now is sales representative 
at Tulsa. 

George W. Novak has been named 
chief engineer, Mid-Continent district, 
and will maintain headquarters at Hous- 
ton, He has been field engineer at Hous- 
ton for a number of years, and was 
acting district sales manager there while 
Vandervoort was on military leave. 


Marki Chief Research 
Engineer for Tube Turns 


Arthur R. C.- Markl has been ap- 
pointed to the post of chief research en- 
gineer for Tube 
Turns, Incorporated, 
Louisville, Ken- 
tucky. Markl is a 
graduate of the 
Technical Institute 
of Munich, and is a 
member of the 
American Society of 
Civil Engineers. Be- 
fore joining Tube 
turns, he was for 14 
years with The M. 
W. Kellogg Com- 
pany at New a 
last in charge of de- 
velopment of equip- A. R. C. Mark! 
ment for petroleum refineries. 





Cooper-Bessemer Appoints 
Myers to Capital Post 


Walter F. Myers has been appointed 
to the staff of the Washington office of 
The Cooper-Besse- 
mer Corporation, 
where he will serve 
as assistant to 
Charles G. Cooper, 
director of that of- 
fice, in the handling 
and supervision of 
government con- 
tracts and sales and 
service in the South 
Atlantic States. 

Myers has had 25 
years of experience 
in the equipment and 
diesel engine field as 





: W. F. Myers 
sales engineer, con- 
struction engineer and consulting engi- 
neer, having served with Fairbanks 


Morse Company, Federal Power Com- 
mission and Unitéd States Maritime 
Commission. 


Duraloy Elects New Board 
Following Stock Purchase 


The Duraloy Company, Scottdale, 
Pennsylvania, has purchased the stock 
interest of United States Pipe & Foun- 
dry Company in The Duraloy Com- 
pany. The new board of directors in- 
cludes T. R. Hayward, Jr., president; 
W. F. Furman, vice president in charge 
of operations; Harrison, vice 
president in charge of sales; W. L. 
King and F. S. Wynans. J. J. Baum is 
plant superintendent. 


Reading-Pratt & Cady Names 
Wagner to New York Position 


William Wagner has been appointed 
New York district sales manager for 
Reading-Pratt & Cady Division of 
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EAGLE SUPERTEMP 
BLOCK INSULATION 


For Temperatures up to 1700° Ff, 
Manufactured in any thickness from 
mineral wool fiber. 


Has extremely low heat conductivity. 


Easily applied on any flat surface. 





Available for immediate shipment. 





21. INDUSTRIAL INSULATOR 


ON, TEXAS ®& 











McNAMAR 


Steel Plate 
Fabricators and 
Contractors 


Products Storage 


Pressure Vessels 


For more information 
See Page 371 
in Refinery Catalog 


McNAMAR 


BOILER & TANK CO. 
Tulsa, Okla. — Salem, IIL. 
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If you need dependable Turbine re 
pairs in a hurry, call us. We are com- 
pletely equipped to repair and dy- 
namically balance turbine rotors and 
any High Speed rotating elements m 
our modern shops. 
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25 Years Successful Experience 






f ENGINEERING CQ, jy 
GUL & ( 


: A 


rch, 











“IT'S A WORRY 


““AIOW that we have standardized on Gar- 

Lock Packings, Gaskets and KiozurE 
Oil Seals, I can sleep nights! No more 
worries about interrupting essential pro- 
duction on account of: frequent shut- 
downs for repacking, etc.” 

GaRLOcK products give long, depend- 
able service because they are manufac- 
tured in our own plant and are quality- 
controlled from raw material to finished 

product. 
pe THE GARLOCK PACKING CO. 
PALMYRA, NEW YORK 


Tulsa, Okla. Houston, Texas 
Los Angeles, Calif. 
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WARLOCK 150 High Pressure 
Steam Packing. 
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No. March 1945—A Gulf Publishing Company Publication 







OFF MY MIND!” 



















- 
Extra Long Taper 
of the new 

RIFLAID | 
LonGriP 


Pipe Reamer 
















means 
safe, easy 
reaming of 
burr only 




























@ It cuts the burr out clean as a whistle— but it 
doesn’t gouge, thin or split the pipe. Quick 
easy feather-light strokes, no effort at all. 
The trick is in the extra long taper —it saves 
you work and pipe. Complete with ratchet 
handle— or you may buy reamer unit alone 
for use in your RIzaID No.00R threader han- 
dle. War demand exceeds our vastly increased 
output — we’re doing our best to make deliv- 
eries to your Supply House. Keep asking. 


Reamer unit fits No. : 
por wet o obc Se 
bandle. 





















WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY - ELYRIA, OHIO, U.S. A. 








“GUNITE’’ 


CONCRETE LININGS 


FOR: 

BUBBLE TOWERS @ STILLS @ HOT OIL 
SEPARATORS @ STORAGE TANKS @ RE- 
FINERY VESSELS OF ALL TYPES @ EN- 
CASING AND FIREPROOFING STRUCTUR- 
AL STEEL AND PIPE @ LINING WATER 
STORAGE RESERVOIRS, DITCHES AND 
CANALS @ REPAIRING DISINTEGRATED 
CONCRETE AND MASONRY. 


WRITE — PHONE — WIRE 


GUNITE CONCRETE and 
CONSTRUCTION CO. 


CEMENT GUN SPECIALISTS 
ENGINEERS CONTRACTORS 


1301 Woodswether Rocd 
KANSAS CITY 6, MISSOURI 


District Branch Office: 
228 NORTH LASALLE STREET, CHICAGO, ILL. 


Branch Offices: 
ST. LOUIS DENVER NEW ORLEANS HOUSTON 














Free Examination 





3 Books in Onel | 


Now Ready— 
AUDELS PUMPS 
HYDRAULICS 
AIR COMPRESSORS 


SA New Modern.Com- 
HYDRAULICS prehensive Guide for 

AIR Engineers, Pump Oper- 
COMPRESSORS | | ators and Mechanics, 


1650 Pgs., 1654 Illustrations 


Size 5x 6% x 1%—Fully Indexed 
For Ready Reference including @ 


QUESTIONS AND ANSWERS 


This Book Covers a Long Felt 
Need for One Inclusive Velume 
dealing with the whole field ef 
modern Pumps, Hydraulics, Air 
Compressors and the many lines 
that tie in. Easy to understand. 
To get this assistance for yourself, 
simply fill in and mail FREE 
COU PON today. 


UDEL, Publishers, 49 W. 23 St., New York 10 
AIL AUDELS PyMrs, BYDRACT ICS, MPR 
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American Chain & Cable Company, 
with headquarters at 230 Park Avenue. 
He has been with the Reading-Pratt & 
Cady sales department for 25 years. He 
succeeds E. Coit Magens who has been 
New York district sales manager for 
the past 25 years and who is now man- 
ager of the valve division, American 


Chain & Cable Company export depart- | 


ment. 


Donald Price Appointed 
Oakite Technical Director 


Dr. Donald Price has been appointed 
technical director of Oakite Products, 
Inc., in connection 
with the company’s 
plans to broaden and 
expand its technical 
service facilities. He 


| will direct the activi- 
| ties of the company’s 
| engineering 
| chemical 


and 
staffs, in- 
cluding its research 


| laboratory and tech- 
| nical service depart- 
| ment. 


Dr. Price former- 
ly was associated 
Interchemical Dr. Donald Price 
Corporation and Na- 
tional Oil Products’ Company, and is 
known for his research work on wetting 
agents, synthetic detergents, water re- 
pellants and sulphonated oils. He is 
vice president of the American Institute 


of Chemists, councillor of the Ameri- | 
can Chemical Society, member of the 
| executive 


committee of the American 


Branch of the Institute of 


societies. 


| Sommers Chief Engineer for 


The Mathieson Alkali Works 


Howard A. Sommers has been made 
chief engineer for The Mathieson Alkali 
Works, and will have headquarters at 
New York. A graduate of Chase School 
of Applied Science, Sommers joined the 
Mathieson organization in 1925 as me- 
chanical engineer at the Niagara Falls 
ammonia plant, and later was assistant 
plant superintendent there. Then fol- 
lowed positions as superintendent of the 
dry-ice and lime-recovery plants at Salt- 
ville, Virginia; assistant plant engineer 
at the Niagara Fails plant; project man- 
ager from New York headquarters of 
the company; manager of the magne- 
sium plant at Lake Charles, Louisiana, 
and project engineer in the New York 
office. Among his contributions to the 
chemical field are improved high-pres- 
sure valve and compressor packings; 
general design for the liquid-air and 
synthetic-ammonia industries; design 
and construction of magnesium and dry- 
ice plants, and of special rail cars and 
smaller containers for shipping dry-ice. 
He is a member of the American So- 
ciety of Refrigerating Engineers, Com. 
pressed Gas Manufacturers Association, 
and Manufacturing Chemists Associa- 
tion. 


F. T. Bumbaugh Promoted 
By Carnegie-lillinois Steel 
Frank T. Bumbaugh has -been. pro- 
moted to manager of sales of Alloy 
Division of Carnegie-Illinois Steel Cor- 
poration. He succeeds the late Frank L. 
Gibbons, whose assistant he had been 
for the last three years. 
Bumbaugh received his 
metallurgical engineer at 
versity in 1924, and joined 


degree as 
Lehigh Uni- 
Carnegie- 


Chemists, 
and active in various other professional | 


DRAFTSMEN 


For Process Piping on 
Oil Refineries 
Applications solicited from men not now em- 
ployed in essential work or those completing 


essential work who have Statements of 
Availability. 


ARTHUR G. McKEE & CO. 
2300 Chester Avenue 
Cleveland, Ohio 








Design & Production 
Engineer 


For company operating complete erectric steel, 
foundry, bronze, brass & aluminum foundry, — 
and fully equipped machine shop. Production 
of standard steel valves & fittings now used — 
100% wor effort will continue uninterrupted 
thru post war period. Development of prod- 
ucts to complete valve line and for petro J 
refining & drilling industry for full post wor — 
production in progress. : 
Forward Personal Experience Record Past 
Ten Years 


SOLLBERGER ENGINEERING COMPANY 


Box 1186 
Marshall, Texas 











LUMBER AND TIMBER 
Available for Shoring, Packing, Boxing, 
Crating from 1” to 16” x16” Fir, Hemlock 
and Southern Pine, for immediate deliy- 
eries by trucks or R.R. Cars. 

DORAN LUMBER CORPORATION 
1036 GRAND S8TR., BROOKLYN, N. ¥. 
PHONE: EVERGREEN 7-8450 
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TRIANGLE BRAND 
COPPER 

SULPHATES 


is preferred by leading re- 
fineries because of its high 
copper content. dependable 
uniformity and exceptional pu- 
rity and freedom from foreign 
and inert matter. 


99% + PURE 


Quotations on request, on any 
quantity required. Shipments 
can be made from our nearest 
plant. 
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FABRICATION OF HIGH PRESSURE AND 
PROCESS PIPING FOR ALL INDUSTRIES 
CODE WELDING e PIPE BENDING 


A Complete Staff of Engineers and Craftsmen 
Capable of Designing, Fabricating and Erect- 
ing All Piping Requirements for Refineries, 
Ship Building, Chemical Plants and All Indus- 


1 
Son TING C9 6 C0, Ine 


Nous ron” alley Vets BLDG, 


B® TEXA S 


] 4OUSToy 4) STREET 


TEXAS 


PIPE BENDING TABLE 
IN OPERATION 




























PIPE FABRICATION 
AND WELDING 
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PROJECT ENGINEER 


Engineering and contracting firm catering 
to petroleum, gas, chemical and power in- 
dustries needs chemical or mechanical 
engineers to be responsible for complete 
projects from flow sheets to termination 
of construction. Must cooperate with proc- 
ess engineers, drafting room, purchasing 
department and construction division and 
aggressively coordinate work through these 
departments. Must be proficient in thermo- 
dynamics, instrumentation and know 
mechanical equipment. Salary commensu- 
rate with ability. Location, Kansas City, 
Missouri. Applicants must have U.S.E.S. 
clearance. Address: Box 15, c/o Petroleum 
Refiner, Houston, Texas. 








Help Wanted—Engineer experience 
in selection automatic controls pe- 
troleum refining units and in field 
installation of same. Foster Wheeler 
Corporation, Petroleum Refinery Di- 
vision, 165 Broadway, New. York. 








Help Wanted—Construction superintendent 
with general field experience in supervising 
and organizing large petroleum refinery or 
equivalent project. Write references, salary. 
Foster Wheeler Corporation, Construction 
Department, Carteret, New Jersey. 














We design and 
construct all 
types of modern 
refining units. 


. 


BORN ENGINEERING CO. 
Oklahoma 


Tulsa 





Illinois Steel Corporation in 1926 at 
Duquesne Works. After service in Pitts- 
burgh in the bar, semi-finished and alloy 
products division, he was transferred to 
Chicago where he served in the Alloy 
Division. He has served as chairman of 
the shell-steel committee and has held 
membership in the technical committee 
on government specifications and other 
technical committees. He has been a 
member of the iron and steel division 
of the standards committee of the Soci- 
ety of Automotive Engineers. 


Pettus Heads American Brake 
Shoe Bearing Division 

T. W. Pettus, who has been executive 
vice president of National Bearing Met- 
als Corporation, until recently a subsidi- 
ary of American Brake Shoe Company, 
has been appointed president of National 
Bearing Division. The subsidiary was 
merged with the parent corporation late 
in 1944. Incorporated in 1927, National 
Bearing Metals Corporation was a merg- 
er of several non-ferrous foundries, and 
now operates seven plants. Cther officers 
of the division include T. H. Wright, 
R. S. Herman, A. N. Dugan and W. E. 
Cartwright, vice presidents. 


Elliott Company Appoints 
Assistant to President 

G. L. Elliott, formerly general man- 
ager of Elliott Company’s Springfield, 
Ohio, plant, has been appointed assist- 
ant in the tube-cleaner divisions, to 
Grant B. Shipley, president. 


A. W. Chandler Joins 
Refinery Supply Company 

A. W. Chandler recently has been 
added to the engi- 
neering staff of The 
Refinery Supply 
Company, at Tulsa, 


Oklahoma. He will 
be active in the de- 
partment of gas en- 
gineering specialties 
which are manufac- 
tured by the com- 
pany. 


Chandler lately has 
been connected with 
Engineering Labora- 
tories, Inc., in the 
capacity of chief me- 
chanical engineer. 





A. W. Chandler 





CHEMICAL ENGINEER — Preferably PhD 
degree, with hackground and experience 
in unit operations and processes in the 
Petro-Chemical field. lary commen- 
surate with qualifications. Location— 
Pittsburgh. Pa. Address: Box 406, c/o 
Petroleum Refiner, Houston, Texas. 











A Complete afta of 


Tayler 


INSTRUMENTS 
FOR INDICATING 
RECORDING AND 
CONTROLLING 
TEMPERATURE 
PRESSURE FLOW 
AND LIQUID LEVEL 


LABORATORY GLASSWARE 
APPARATUS AND REAGENT 
CHEMICALS CARRIED IN STOCK 


for a Bese le Delivery 


n INDUSTRIAL SCTENTIEIG INC. 


A PERSONAL SERVICE 


WILSON 





ORGANIZATION 
FRED WELLBORN 


ROY O'NEILL 


WORTH AND HOUSTON 





Chase Brass & Copper Company 
Makes Sales Personnel Changes 


Chase Brass & Copper Company an. 
nounced these changes in its sales force 
on February 1: 

Marvin A. Joy, sales manager of the 
Midwestern division at Cleveland, was 
appointed assistant general sales map. 
ager of the Mill division, with head. 
quarters at the company’s principal of. 
fice at Waterbury, Connecticutt. 

Walter E. Evans, since 1940 sales pro. 
motion manager at Waterbury, ha; 
taken over the duties of sales manager 
at Cleveland. 

John S. Coe, who has been assistant 
to Sherman H. Perry, general sales man- 
ager of the Mill division at Waterbury, 
has been appointed assistant to Wallace 
C. Husted, vice president in charge of 
Cleveland operations, at Cleveland, 





New Company at Tulsa Offers 
Equipment Engineering Service 


The Hayes-Condit Company has been 
organized at Tulsa to serve as manv- 
facturers’ representatives in the Mid- 
Continent and to provide engineering 
recommendations, sales and_ servicing 
for a number of equipment lines in the 
several branches of the petroleum in- 
dustry. Headed by M. A. Hayes and 
D. J. Condit, the company will have 
headquarters at 624 South Cheyenne. 
Hayes for more than 20 years has been 
engaged. in refinery engineering and 
construction. Condit, a chemical engi- 
neering graduate from University of 
Missouri, has had experience in instru- 
mentation, control and process work, 





Teeple Made New York Sales 
Manager for American Chain 


Ralph J. Teeple has been appointed 
general district sales manager of the 
New York district of American Chain 
& Cable Company. He has been with 
Page Steel and Wire Division of the 
company for 23 years. Some years ago 
he had charge of the chain link fenc* 
sales department at Bridgeport. After 
serving in the Pittsburgh sales office, 
he was in charge of the Atlanta district, 
and for the past 5 years has been New 
York district sales manager for Page 
Steel and Wire Division. 


W. H. Waldron Dead 

William Hubeli Waldron, vice presi- 
dent and director of John Waldron Cor- 
poration, New Brunswick, New Jersey, 
died February 2. He was 80 years old 
and for 60 years had been active in the 
company which was organized by his 
grandfather in 1827. He graduated from 
Rutgers University in 1885, and was 4 
member of the American Society 0 
Mechanical Engineers. 
















Bead Catalyst Price Reduced 


Socony-Vacuum Oil Company has re- 
duced from 25 to 18 cents per pound the 
price of its bead catalyst. The beads 
were first used by General Petroleum 
Corporation at Torrance, California, less 
than a year ago. Increased use in thermo 
for catalytic cracking units throughout 
the country, it was said, has permitte 
production in quantity to justify the te 
duction. 









Cochrane Gets Second Star 


Cochrane Corporation, Philadelphia, 
has been awarded a second star for 
its Army-Navy E pennant. 
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